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HEARING ON COMPUTER EDUCATION
- ¢ *
TUESDAY, MY 1, 198 a
w \. \
Houvst: ov Rl-:l‘!(l-?Sl-IN'!‘A'I‘I\'l~ZS.
i CoMMITIEY ON EDUCATION AND L.ABOR, >
SUBCOMMIFTEE ON KLEMENTARY, SECONDARY,

AND VOCATIONAL EbucaTion:
Washington, D¢
The subcommittee met, pursuant to call, at 8530 am . in room
2175, Rayburn tHouse Office Building, Hon Carl D Perkins (chair- -
man ol the si_ll)mmthv(\! presuding.
Members present. Representatives Perkins, Miller, Packard,
Gunderson, and Bartlett _
Staff present John F. dennings, majority counsel; Nancy Kober,
legislagiye spm'inﬁst; and Richard di lluyenio, l{(-puhligim senior

legislatie associage. . -

Chatrntan l’!-ms. The subcommittee will come o order. This
morming the Subcommittee on Elementary; Secondary, and Voea-
tonal Education is condu ting o hearing on the issue of coMputoer
education and computer Iteracy for our Nation's clementary and
secondary school children and teachers,

Three bills are currently pending before the subcommittee deal-
ing with different aspects of this general topie. HLR. 3750, intro-
duced by our colleague “Tim Wirth, would authorize $300 million
for each of the fiscal yvears LIGH through 1993 for grants” to local
v(h;g(utinnul agencetes to purchase computer equipment. T

dl.R. 113, up?h which_the subcommittee conducted o hearing on
April 21, 1983, fvas sponsored by Congressman Downey. This bill
would provide funds to establish and operate model centers for per-
sonal computers in education. These centers would develop and
revaluate software, train teachers, and offer other types.of technical
assistance to educational agencies. The bill authorizes $4 million
which can be spread over 3 fiseal veards ) .

Congressman Gore's bill, TER. 1628, would establish a govern-
ment corporation to promote the deve opment and distribution of
high quality educational software, For this purpose, $15 million is
mthovized foy anch of the fiseal yvears THRS, TO8G, and 1987,

“ WRexts of HLR. 3750, HLR. FE3L and HLR. {628 follow:]
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To provide assistance 1o loeal edueational agencies ud ansttuttons of highi

cducation to promote computer hterney among clementary and 4('|'mu|n1)3
‘ 4
school students nod tharr tenchers’, and for other purposes
* .

v IN THE HOUSE OF REPRESENTATIVES

. Avarsr 3. 183 v *
Wiern (or himsell, Mo Pruciny, Mr Mieeer of Calfonna, Mr DOWNEY
of New York, Mr dpruaanor, Mr Kocovsek, Mr Wanaren, Mr
Contuo, Mr. DeEruss Mes. Boaos, Meo Frowo, Mro Moakiey, Mr
Sien, Moo Minvera, Meo Frost, Meo Fouky, Mo Mreuenn, Me, Wit
trams of Montana, Mrs Hapl of Indinna, Mr Torumerniy, Mo Marsuer,
Mr. Lriann, Mr, M('lmlb?r Epwarns of Calforma, Mr. Franyg, Mr
Biesman, Mr gero, Me Parrerson, Moo Stark, Mr. Near, Mes

Scunesner, Moo Senever, Mro Snasnon, Mr Hoyver, Mo McHean, Me™ 2

Mauxty, Mr Kipee, Mr Sgisertine, Mro Levin of Michygan, Mr,
Prrrer, and Mr: l(,\'l‘lll-‘()ltl)) wmiroduced the followmng bill; which was re-
ferred joirgly to the Committees on Edueation and Labor and Serence and
Technology

A BILL o

>

To provide assistance to loeal educational agencies and institu-

/ '
tions of higher education to promote computer lteragy -
. . .,
among clementary and secondary school students and their

teachers, and for other purposes. \
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. ' 1 Be tt enactéd _*S’f'nulc"und House of Repre:

2 tives of the United Statey of Arrica in (I'nn_qr(’.\'.\- (;.‘\‘.\"(;nl[)/c‘( ,
' . 3 That this Act may be eited as the “Computer Literacy Aet of
41983 | : ‘ .
<4 . » _ .
‘ %3 TITLE 1 -ACQUISITION OF COMP 'TER
6 HARDWARE ) |
1 CPURPOSES
R SEC. 100 1t s the purpose of this title to authorize
T 9 !l\\l\lﬂl:( e to loeal eduentional agencies for e ne quisition of
L0 computer lmr(h\/r(' for use in s¢ hool (lussr()(uns{m order to
.
Il promote studeut competence i the operation and use of new ~
£2 technologies, and thereby to improve students’ aeademic per-
formance in both teehnical and other fiolds.
DEFINITIONS S
SEe. 102, For purposes of this title — .
16 (1) the term “Secretary” means the Secretary of
17 Edueatio g
g (L"a)'t'h(' term lo('ul edue ational ageney’! has the
meaning provided i section 198(nN10) .of the Elemen-
tary and Secoundary l‘)duca,limr Act of 1965; P
(3) the term “State edue mu)nul ageney” has the C
\j

meaning provided in section 198(a)(17) of such Aet;

() the terni “average daily attendance” has (he

T meaning provided in seetion 198(a)(1) of such Aet;

200 (5) the term “computer hardware” means—
v ' ‘

ILABLE
EBEST copv AVA e s -




. ™ ;
. 4 ’ /)
4
‘ - . 3 -
. . ’ .
' N (A) 2 data processor which .
2 - ~ (i ¢éan be programed i at least three
" 3 . standard computer Innguages:
e (i) has y random gecess memory capac:
. . ;
. . - _ ‘ ~
. - O ity of at loast sixteen thonsand bytes;
A - >
. 86 (i) is or. ean be connected™Mvith a
g sereen for visual display;
! 8 (B) in connection with such a data processor
A .
3] (0 a display sereepeaind (4) one or more disk or
/\ .
10 . .
1 ) N N
1! (() any cquipment neeessary for the wmstalla-
- M . <
' 12 * tiont of equipment deseribed subparagraphs (A)
. ) : (N -
. ) l.§( and (B); and - . N :
, :
<t M () the term “State’” means each of the fifty
1Y ) . ) N N . '. )
15H States, the District of Oolambia, Puerto Rico, Guam,
< ) . .. \ e
S 16 American Samoa, the Virgin Islands, the Trust I'erni-
f, 17 tory of the Pacific Islands, and the Northern Muariana
18 [slands.” | i ‘
slands.
J 3 and of
ot 19 LN ALLOCATION OF FUNDS
* ¢ .
A}
e SEC. 103, (D) From 5 per centum of the amount ap-
- . .
. ’ 21 propriated pursuant to section 107 for any fiscal year the

. 22 Seeretary thl" al}m‘ulc to each State educational ageney an

99 afount for monitoring and enforcement which be arx the
¥

+2b sae ratio to such B per eentum as the amount alloeated to

- 25 the local {in(‘ali()m\l agencies inthat State under paragraph .
‘ l | )
&7 COPY- AVNLABLE \
RIS 9 5
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L (2) for sueh fiseal vear hears to the st of the amownt allo:

2 cated to loeal educntionn) agenctes moall the Statds under

"] . _ P '
such parngraph for such fi#al vear.

—

.
L]
-

. - (2) From the remninder of the amount appropriated pur-

.

: D suafit to seetion 107 for any fiseal vear the ‘\'('('rvtm“\' shall

6 allocate to cach eligible local educational ageney an amount
» .
which bears ‘tjlu' same rato to such remainder as the numb
\ .
& of chaldren in average duly attendance in the sehools of such

. 9 loeal edugationn| ageney hears to the .émn of such children in

the schoolsga all loeal educntional Qreneres.

! 11 * (h) an\\'i!hslnnding subsection (a2, the allocation of
- 2 any local educational ageney shall be refuced to the extent
~— 13 that assistance.under this title has been or would be in oxXeess

1t of the amount necessary for such ageney to acquire one unit

. S 15 of computer hardware for each thirty children in average
\ 16 daily attendance in the S‘('lw)ls af such ageney .-
-8
. N .
‘ Sy LOCAL APPLICATION FOR FUNDS SR
I8 See. 104, @a)(1) A loeal edueational ageney shall be eh-

1 mble for an allocation under seetion 103 it has on file with
20 the Statg eddcational ageney z-l. current application, approved
21 by the’ State (‘du'('utionul ageney, deseribing tlie computer
92 hardware procurement program to he condueted with assist-
28 ance ﬂrovidvd under this title.  Such applicatign  shall

. - N
24 contamn— .. ’

NLABLE - o
BEST COPY WVAILAD o
ERIC R
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1 {A\) ASSUTRNCPS that the loeal edueational ageney
4 . : . e g
- 2 will ‘altocate: funds among the school withig its distnet
3 so that- -
4 N (1) fundy are provided first to those schools
) with the leagt computer hardware per studenty
4 :
i 6 (it} funds are not proyided to any school after
Y . . -, '
gﬁ . X ~‘ .
. 1 such school has the equivalent of one umt of com-
8 puter hardware for each thirty children i average |
3] { daily attendance at such school; . N
~ Ed .
10 (B) an identification of the computer hardgPre
" which are already available la the schools of "s@fh *
12 ageney, n specification of the edfputer hardware to be
13 acquired with funds provided under, this title during the
14 next funding period, and assurances tli&the acquisition
| Nng ‘ -
1 cost of such hardwaye will be reasonable and in accord-
AY LY .
16 ‘ance witggueh guidelines as may be prescribed by the
. v ’
A1 Secretary by regulation; and .
18 ~+ (0) describe the programs and procedures which
| .

o

19 . the local educational agency has developed to ensuro

X 20 the participation of pai'énis in the establishment of its
21 computer hardware acquisition program and in the de-
22 velopment and implementation of a curriculum for the

23 use of such hardware. - ‘

v N ~

» _ .

e
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Lo - (2 Such an applicatign may be amended at any Lime to
o 2 desetibe changes i or additions to the activities orynnally set
» ’ . -
' 3 forth w the applieation.
ot
< 4 () Au applieation or amendment thereto shall be ap
F N che State odhiionts ey e e ey
. 5 proved by the State edieational agghie unless such ageney

- A

6 determines that the application does not provide for the use
N . 1 %
7 of such funds m a manner which meets the requirements of

N ~

B this tithy or is inconsistent with such reguirements as the See-

.
’ g jetary may preseribe by regulation. No sueh determination
! 10 shall be made except after notice and opportunity for a hear-
L g is given to the applicant, .

N

12 STATE RESPONSIBILITIES -
13- Ske. 105 (1) Bach Stawr which desires to have its loeal
. 14 edueational agewcies qualify for nssistance un(i(\r this title
- 15 shall have on file with the Secretary an appheation submitted

16 by tts State edueational ageney. Bach such application shall -

s

17 contain (1) satisfactory assurances fhat the State editentional
” . ) .y . . . .
. I8 agency will comply with the requirements of $his section; and

19 (2) such informatibn as the Scecretary considers necessary to

¢ .
20 determine whather such assurances will be carried out.
. ' ‘21 () A State oduentional :ngmu‘vy shall not ﬁnalr_v disnp-
9 prove, in whole 6r in l;zll‘!-, the application of any lochl educa-
T 23 tional agency under section 104 without first affording such

’
s

* N . . .
24 ageney reasonable notice and opportunity for o hearing.

95 (c) EncheState educational agency shall—
A
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1 (n nd()pwndnrds, consistent  with mininunm
2 . standards preseribed by the Si‘('l'('tur_\', for moutoring,
3 with the funds provided under seetion 103a)(1), the ef-
1 - fectiveness of computer hardware | procurement  pro-
- - ,. LN
5 graans assisted under this title;
L] - . A - . - . 4
6 T (22 adopt writteu procedures for receiving com-
7 plmuts regarding such programs;
B (3) estublish procedures for notifving the Secretary

. 4 *
9 \ of any failure by a local educational ageney to comply

10 with this title, regulations preseribed th¢relinder, or
11 any pni-isinn m ats applieation; and

R 1) mak(‘_}pr()\'isi(m for andits of expenditures of
13 fundg received under this title to determine, at a wini-
Lt mum, the 'ﬁ_s('nl ‘i.!.\logl'ily of and subgrant finan-
915. cint transactions 2;nd reports, a Pinpliance with ap-
0 4 :

@ 16 plivublb statutes, regulations, and terms mul.(‘(mditions .

’
N \ of the grant or subgrant.

18 (d) Each State educational ageney shall submit, at such

<

19 times and in such detail as the Secretary may require, such:

»
20g reports as may be necessary to enable the Secretary to carry

21 out this title, and shall keep such records and afford such
22 access thereto, as the Sceretary may require.

23 ‘PAR’I‘IC],PA'I‘ION OF CHILDREN FROM PRIVATE SCHOOLS
24.  Sec. 106. (») To the extent consistent with the number

25 of children in the school district of the local educational

v 3

o -

e
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agency who are enrolled in private clementary and secondary

Schools, snch agency shall, after consultation with Bppropri-

ate privgge school representatives, make provision’ for inelud-
. AS
mg special eduentional services and_arrangements (such as
dual enrollment, edueational radio and television, and mobile
educational .\‘('r\'i('osJand equipmment) in which such children
cad participate and which meet the requirements of thas title.
Expenditures for educational services and arrangements pur-
suant to this subseetion for children in private schools shall
~ x ‘
be equal (taking into account the number of children to be
serted and the needs of suchschildren) to expenditures for
children enrolled i;l\hm‘ public schools of such ageney?
. N
(b) I by reason of anv provision of law a local educn.
. 4 '
toval ageney is prohibited from providing x_m' the participa-,
. t ‘ .
tion of children from private schiols as required by subseetion
(), or if the Secretary determines that a l()(rﬁx('ducnti(nml
. 4 .
agency has substantially failed or js unwilling to provide for
such participation on an equitable basis, the Secretary shall

waive such r('.quirmnqvnnd shall arrange for the provision

of services to such children, which shall be subjeet to the
r &

.

requirements of this section. Such waivers shall be subject to «
cOnsultation, withholding, notice, and judicial review in ac-

cordance with section 557(b) (3) and (4) of the Edueation

“Consolidation and Improvement Act of 1981, ™

» »

' 11
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1 AUVTHORIZAS |‘l()17 "OF APPROPRIATIONS \\*\

2 SE(‘. 107 There are authorized to be ﬂpprnprmtml to

y "3 earryout this mla $ 300,000,000 for (\ﬂN\ ()f'h(\ fised years
4 1984 throngh l‘)‘)‘ 0
..h TITLE [I-—-TEACHER TRAINRE INSTITUTES -
- . o N
6 NATIONAL SCIENCE FOUNDATION PROGRAM
7 Sece. 201, (a) From the u.mou’nt aperoprimud pursugnt
8. to section 203 for any fiseal _\'Nl;', the Nationnl Science Fonn-
O dation shall arrange, throngh grants -un(l contracts with non,
10 profit professional seientific or ongin(\oril‘\g‘{‘;;gunizatimis, 8C1-
11 ence museums, regional science edueation centers, St.ut‘(‘. edu-
12 cational agencies, and mstgutions of Il@\or (‘du(‘nti()ﬁ (includ-
13 ing comnumity colleges), for the development and opgration
14 by such entities of short-term or regular sessiod institutes for
15 advanced study to imp’l‘()\‘(‘. the qualifications of individuals
.16 who are (\l}gzlg(!d in or preparing to engage in the teaching,
17 or supervising or traimmng of teachers, of the operation and
18 nse of new technologices. ® { .
. 19 (b) In making grants and contracts under subsection (n),
20 the National Sclence Foundation shall give special considora-
21 tion to institutes training teachers, or supervisors or t-rai-ners
22 of teachers, serving or prcpu.rir;g to serve in clementary and
23 secondary schools enrolling Substantial numbe‘rs of- culturally,

24 cconomically, socially, and educationally handicapped youth

Q- 0 B[.E 1 5 . . .
STEST COPY AVAILABLELS
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or gy programs fur\childrm) of kmited English lnngu;lgv

-
¢

proficiency. "~

»

STIPENDS

. . ¢ :

See. 202. Ench individual who attends an insgitute op-
erated under the provisions of tHs tithoshadl be oli:{}lo\(ufﬁ-r
zlp[;li(‘nti()ll theref()r) o receve a stipgnd at the rate of $275
per week f(); the period of atfendance at sueh institute.

AU'I‘!I()RIZA'I‘I(‘)N OF APPROPRIATIONS |

Sec. 203, There are authorized to be appropriated to
carry out this title $20,000,000 for ench of the fis('!;l _;'Pn-rs
1984 through 1993. ‘

TITLE HII—INFORMATION DISSEMINATION AND
. | EVALUATION
NATIONAL lNS’l‘l'l‘lU'l‘l'} OF EDUCATION

SEC. 301. (») For the purpose of providing advico and
technical nssistﬁnt‘.e\ﬂ?Smm n’nd local educational agencies
on the expenditure of funds under title 1 of this Act and on
the acquisition of suitable computer software, the National

Institute of Education and the National Science Foundation,

in accordance with an interagency ‘agreement between sueh

‘Institute and such Foundation, shall—

(1) evaluate available compufer hardware and
software, in terms of its usefulness in the classroom;

(2) disseminate the results of such evaluation; and

REST COPY AVAILABLE 4 16 .
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a

—om (3) develop fhodel computer edueational software,

1
and make such model software (and its design prem:

ses) available to compnter software producer™and dis-

»

tributors, teachers, and school administrators.

(h) The Institute and the Foundation shall carry out the

- .
funettons deserthéd in paragexphs (1O, (2) and (3) of subsec.

. . ’ » . . .
tion (a) under grants or contriets made with f!mdﬂ nppropri-

a .
v nnder subsection (¢).

(¢} There are agthorized to he appropriated to earey ont

this section such sums as mny be negessary ot each of the

¥
hiseal years 1984 through 1993,

PRIVATE EVALUATION AND DISSEMINATION CENTERS
A

See. 3020 (1) The National Science Foundation shall,

Vg

" throngh grants to or contraets with nouprofit professional seit

entific or engineering organizations, scicnee musewms, re-

. 1 . . . . N
gonal seienee edueation eenters, publie television, State edu-

cattonal agencies, and istitutions of higher edueation (inelud-

~

g community colleges), conduet, assist, and foster research

and experimentation

aml distyymination of, modelg of in-

such entities for such grants or contracts, the Foundation

~

shall give priority to those proposals—

(1) prepared with the active and broad comnnnity

mvolvement of such groups s parents, ‘teachers, school

boards and administrators, and local business: or

-

~eeT COPY AVAILABLE |
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(2) which propose the establishment of model
- trmning programs for adults.
: . X
(b) Funds available under o grant or contract pursunant N

. . - ' PN
to this section niny be used for the acqumsition of computer

. . S ————

hardware and software.

.

(¢} The Director of the . National Scence Foundation
shall report to the Congress anmually on the results of re-

search and experimentation performed with funds made avail-
Fin

able undee this seetion. The Director, in conjunetion with lHlf."
National Tnstitute of Bdueation, shall take such steps ns may

be necessary to disseminate information concermng such re-

’

sults to local cducational agencies.

Y

(d) There are authorized to be appropriated to carey ont

this section such sums as may e necessary for each of the

fiseal yoars 1984 through 1993, _ .

-
.

18 BEST COPY AVAILABLE
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.
amend title 111 of the Elementary and Secondary Edueation Act of 1885 to

_ ' — )
. provide for one ot mere Natwonal - Conters (or Porsonal Computers m

Fdueation. »

i _ :

,.,. F IR |

IN THE HOUSE OF REPRESENTATIVES

Frunuvany 1, 19821

Mr Downey of Now York introduced the following hll, which wasg reforred to

To

9

ir'/{ ‘ the Committee bn Bducation and Labdr

amond title T of the Elementary and Secondary Education
Act of 1965 to provide for one or more National Centers

for Personal Computers in Kducation.
\

Be it enacted by the Senate and House of Representa-
tives of the Untted States of America in Congress asse;nbled,
That title 111 of the Elementary and Secondary Education
Act of 1965 (20 U.S.C. 2941 et seq.) is amended by adding
a1 the end thereof the following new part: .

“Part N—CoMPUTERS IN EDUCATION
“PROORAM AUTHORIZED '

A“SEC. 393, (n) Subject to the availability of funds to

carry out this part, the Secrétary shall award grants for the

.

N >
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1) N . N -
A
N L

ostablishment and operation of National Centers for Porsonal

¢ ompnwm in Kducation (hereinaftor i m this part reflorred to

as a ‘Center’) to msmu‘t students w the use of petsonal com-
puters and to du_valup progrmns designed to utilize~parsonal
computers zu;d microcomputers as u(l‘ll(‘znibnni toels at gll
educational levels. No grant may bo awarded under this part
excefit to a persdn or oftity which has submitted an upph(‘n-
tmn under qoctmn 394 which has boen approved by the See-
retary. Any grant awarded undgr this part shall, subjoct to

the availability of funds undoer this’ part, be sulficient_to

permit the rocipiont to operate a Conter for a th,roo-yunr

-
period begitming with fiseal year 1982, subject to the deter-

mination by the b(scwmry at the end of onch fiscal year of
operation of a Center that the rocnvmt has cnmplwd with the
RSJUrANCOS (‘(mmmcd in tho application for the grant.
“(b) The responsibilities of sfny Centor funded undor this
part shall b to— '
' “(1) iduntify sburcos of coursoware materials and
provide information about such*mlwrinls to interestod
© paprils;
“(2-). develop courseware naterials for use in
areas in  which _available courseware materials are

" inadequate;

20

—



A
- 16 .
>
' \
CR \
) “(3) identify and develop curriculum materials for
2 inslrm'ting}ydvnts at nll cdueational levels in the uses
3 of computers; o .
)
4 “(4) provide special teacher training and demd-
4 stration computer systemy to schools at all educational 4
] levels that have a large  proportion  of mmority
: L]
1 students; . :
o r . . ) N\
H (5) develop melhods for enabling handieapped -
T M -
4 dividuals to use computers for communication and edu-
10 - cational purposes;
> . B 2
L1 “(6) conduct programs demonstrating the vartous
) . . . - d
12 educational uses of computers which shall im@®ude, but
~
13 not be lmted to —
14 ' “(A) the provision of computers in the class-
15 room for student usegWhich may include as many
16 as one computer por four students, -
17 . “(B) the establishment of a laboratory that
R4 uses computers to simulate live experiments, and
\
19 “W) the establishment of n computer library '
L} .
20 . that would allow students to b)»r'row personal -
{
- 21 computers for use outside the classroom;
‘ N N .
22 “(7) assess the relative quality and merits of com-
I3
A 0 : hvai ) ) . )
< 23 mercially hvailable microcompiters and disseminate
24 such nssessments to educators;

O

ERIC
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12

. 13
14

15

16

17 .
‘D
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-

“(8) monitor now developmonts in educational
o ’ :
technology, including mcrogomputers and video dise
$

systems, and disseminato information about such dovel-
opments to ¢ducators;

() develop teacher training materials, including
computer programs, {ilms, slides, pamphlets, and audio

l' .
wl video cassettos, that will—

-

“(A} instruct educators about personal com-
LY
puters and their uses to eunble them to determine
the amount of financial resources and porsonnol {o
commit to the use of computers in their oduea-
tional system,
“(B) instruct educators in the methods of
using computers to enhance the learning expc;i-
4
ences of their students in- the classroom, in labora-
< .
tories, and at home, and
“(C) instruct teachers in computer program-
ing and in the development of courseware
materials;
“(10) establigh a demonstration laboratory to ex-
hibit examples of personal computer systems ‘and
courseware materials to. enable educators to personally

observe the operation of such computers and

courseware materials;

. BEST COPY AVAILABLE 22
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1 “(11) publish & pork::lic newslotter to disseminnte
- 9 mformation on computors, ‘computer training programs,
38 ‘. and courseware materials;
M 4 ~ “(12) assist Congross and® interested Federal
b ng(mf‘.ins in developing a program for 'ustablisl\illg re- .
] gional conters ior personal computers in education, that
o : 7 shall include, but not be limited to, a})ropriam goals
N 8 z}nd (iesig'ns for such conters; . 4 BN
9 7 7(19) solicit from subscribers ‘to'tlfe-'_mswslctwés- L
10 | tziblis_hed.under paragraph ( 11) of this sectim’\ informa- *
1t tion concerning their computer edication needs; .
12 “(14) assist Co;\gress and Federal agéncies n
13 identifying areas in which Federal funding will acceler-
l?r/ ate th(;\)ducationnl inpact  of ome'rging computer ’
15 tocl:a;\ologie-s; |
16 “(15) undertake any studies requested by Con-‘ '
A V] gress or Federal agencies relating to educational uses /
18 of computer technology; -
19 " (16) ostablish a mechanism to inform the com-
20 puter industry of the gdfnputer needs of the Nation's
21 educational system and to receive fro\m thw)mpuwr
22 . industry information concerning recent dev:alopments in

3 28 c})mputers; N

24 ’ “(17) monitor develo‘bments in the area of inter-

25 communication among users of personal computers and

N
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25

19

! 6
devise means of utilizing intercommunioation to inform

educators of ftﬁiapotontigl uses of personal computers;

“(18) assist interested local libraries in ostablish- -

ing programs to provide personal computers and video

disc systems to the puhic; and

“(19) establish a modcﬁ”commlmity personal com-
o .

-

putor center in one local shopping mall which shall—
“(A) provide a site for fiold trips by groups
of local students, . 'y
“(B) provide demonstrations of the ed}lca-
tional uses of personal computers to patrons of the
'nmll, b
“(C) conduct courses for comn;unity residents
on the operation of personal computers, and
"(D)' provide computef programs and books,
magazines, and other information about compaters
on loan to the public. "

" “A}:PLICA’I‘ION

“SBC. 3904. Any person or entity desiring to receive a

1

, grant under this part shall submit to the Secretary an appli-

cation for the establis nent #nd operation of & Center. Appli-

cations under this se6tidn shall be submitted at such time, in

such form, and containing sugh information as the Secretary
shall prescribe. An application shall not be approved unless
it— '

¢

BEST COPY AVAILABLE 24
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(1) provides that the Centor will be administerod

by, or under the suparvision of, the applivant;

~

“(2) provides for thée performance of the responsi-
.
bilities described in section 393(b); o L
“(8) sots forth policies and procedures thht will

) .
cnsibo adequate evaluntion of the performance of the

P
Conter;

“({L pmvid(zs for such fiseal eontrol and {undl ne-

counting procedures as may be m.‘(‘.‘essm'y to assure

\ ) o

proper disbursement of and acconnting for Federal
flmd%{)md to the applicant under this part; and

“(b) provndos' for making an unnLnal report and

such other repdris in such form and containing such in- .

formatjon as the Secrctary may reasonably require and

for keeping such rocords and affording such access

themto' as the Secretary mz;y find necessary to assure
~ the correctness and verification of such reports.

| “ N
REPORT

““Sec. 895. Each recipient of a grant provided 1?/
this part shall transmit a final report to the President not
lator than January 1, 1987. The final report shall contain a
detailed statement of the acti(rities of the Center operated by
the recipient, together with recommendations of w&¥3to use

personal computers to improve the educational system of the

United States.
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“DEFINITIONS
“Sec. 396. For purpgses of this part—

“(1) the term ‘courseware materials’ means odu-

\ - *

cationnl materials for use with personal computers and

~.

includos, byt is not limited- to, computer programs and

-

student-tonchor workbooks that provide. -
. ' l -
“(A) simulated laboratory experiences ip-the .

- A L) .. ‘
+ . natural and social seiences,
“(B) discovery. learntng in mathethaties,
LN
“(C) drill and practice in communications,
.- mathematics, and svicncu\
“(D) edueational games that provide learning

oxporiences, and

“(K) matemals to develop problem-solving

- skills in mathematics and sctonee;

“(2) the torm ‘microcomputer’ means a digital

computer constructed Arimarily of microolectronie

v ¢

components;

“(3) the term ‘porsonal computer’ means & mioro-
computer that is portable, costs less than $2,000, and
nceds only an electrical outlet for use; ant §

“(4) the term ‘computer’ means a microcomputer
L’

or & personal computer.
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2 <. '“,SFC 3917. 'l‘hprb is authorized to be approprlated to

\
: 3 oar}y {)ut the. prowdolfs 0( tlus part $4,000,000 for., the fiscal
.4 year endmg Soptembe‘r ‘30 1984. Sitms a,ppropnated under

\}_;’

S 5 tlm soction s‘hall ‘remain ° hvmlable unhl %yber 30,

8 1986
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To caghish a National Bdueational Software Corporation to promoto the dovel-
‘ entwgd distribution of high-quality, interactive, and oducationally usoful

compter sttware, and for other purposos.

IN THE HOUSE OF REPRESENTATIVES

. ) JANUARY 24, IDM

Mr. Gore mtroduced the following bill; which was referrod jointly to the
Commuttees on Edueation and Labor and Seienco and Technology

o | A BILL

To establish a National Educational Software Corporathon to
, promote the development and distribution of high-quality,
interactive, and educationdlly useful computer software, and

for other purposes. -

1 Be it enacted by the Senate and House of Representa-

© twes of the United States of Amkrica in Congress.assembled,

K
- . faat

3  *SHORT TITLE _
v LI .
. 4 SECTION 1. This Act may be cited As the “National
: 5 Educational Software Act of 1984".
‘ >
to6 . FINDINGS
7 SEc. 2. The Congress hereby finds—
!
N ™~
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t’ (1) that corputers ean play n valuable role i en-
2 hancing the quality of edueation in this. Nation;
3 (2} that high-quality, mteractive, and v«huﬁlinnul— '
4 Iy useful software is essentinl to enable the tremendous
Q ) (‘(hu'lnlimml potential of computers to be reahzed; ’
6 (3) that the vast majority of educationnlly enented
fl. l-(;mpuu‘r software now available is of less than ade-
8 guate quahty; and ’
) (1) that a national effort 1s needed u;vm‘mlrugv
10 the development of igh-quality, ilxtvru('ti\'(", edueation-
I ally useful software for our Nation's schools.
P . .
12 ESTABLISIIMENT OF CORPORATION .
13 Sk, 3. (@) There is established within the Government

- 14 a Natwonal *‘ldu(‘utimml Software Corporation (herenfter in

-

15 this Aet referred to as the “Corporation™).

I} (h) The Corporatipn shall be operated ander the general
. e 17 direetion nnd.supcrvision of a bonrd of directors which shall
L 18 consist of —
19 (1) the Secretary of the Depurtment of l'I;llwnt.i()n,
20 the Director of the National Science Foundation, and
h 21 the Director of the Office of Scionce and 'l‘cclnmlogy
29 Policy, or ‘their dosigneos for this purp;)se; and
23 (2) twelve individuals appointed by the President
. 24 with, the advice and consent of the Senate as follows: (

REST COPY AVAILABLE | -
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\
1 (A) four individuals shall be individuals en-
) 2 gaged ﬂl the teaching profession who, as n group,
3 teach at elementary and secondary schools and i
4 stitutions of higher edueation; )
5. W) three individuals shall be individuals in-
6 - volved i the administration of eduentional i;mtitu— ‘
7 ttons;
8 (€) three individuals shall be individuals who
Y are experts mthe application of computer j('("l;l()l—
1o Ogyv to education; and ]
1! (D) two ndividuals shall be mdividuals who
[ 4 B
12 : are experts m the venture financing of high tech-
13 ~ v nology companies. |
' 14 (¢} Except for the mdividuals speetfied in subsection
. . . .
15 (b)1) of this section, no individual who is a full-time officer or
16 ('mplu_v("(' df the Federal Government may be appointed to
17 the board of direetors of the Corporation. A vacancy in the
.
18 hoard shall be filled in the manner in which the original ap-
[ 2
19 pomtment was made. Members of the hoard may be removed
20 by the Prosident for good cause.
21 ((i)(l) Except as provided in paragraphs (2) and (3) of .

+*
22 this subsection, those membors of the board of directors ap-
23 pointed pursuant to subsection (DX2) of thi¥ section shall be

24 appointed for torms of six yoars.

) " o 30
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iy L @or llulymm‘rs first appoited pursuant to such sub-
2 section - '
3 . (A) three shall be appointed for a term of six
4 yoears; |
HI (B) three shall be appomnted for n term of five
6 years; ' .

/ .

7 (") three shall be appointed for a term of four
8 vears; and
9 (D) three shall be appomted for a termn of three
10 years,

11 (3) Any member of the board of directors appoited to

—
to

fill & vacancy occurring before the expiration of the torm for
13 which his predecessor was appointed shall i)o appointed only
14 for the remaindor of such term. A member may serve after
15 the expiration of.his term witil his successor has taken office.
L6 (0) The President shall appoint the Chairman of tlm'

17 board of directors from among those members appointed pur-
18 suant to subsection (b)(2) of this section.
19 (f) The board of directors shall meot at the call of .the
20 Chairman or a majority of its members, Ten members of the
21 board Sh:l" constitute a q{norum. A majority vote ol the board
22 shall be necessary to approve the actigns of tile Corporatioh
‘23 under this Act: Members of dt.he board may vote by written

24 prbxy or written assignment of proxy.

[ v
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18
19

21
99
28

ceive no additional pay by reason of thei

27

b

{g) The board of directors shall appoint an execalive
director who shall be rosponsible for the management angd
administration of the Corporation. _

(h) Mombers of the hoard of directors appointed by the
President shall each be paid at o daily rate equal to the daily
oquivalont of the rate of basie pay payable for grade (1S -8
of the General Schedule and: shall be entitled to travol ox-
penses and & per diem in liou of subsistence in accordance
with subchapter 1 of chapter §7 of title ™%, Uni((-(.l States

(Code.

(1 Members of the board of direetors wh{§ are full-time

ofﬁ('(-.rs‘or employees of the Foderal Govergfent shall re-
sorvice on the
hoard.
PRINCIPAL FUNCTIONS OF THE CORPORATION
SEC. 4. Subjoct to the availability of approprintions
therefor, the (70}'porati()ll shall— |
(1) develop critoria for the selection of high-qual-
ity, interactive, and educationally useful computer soft-
ware;
(2) secure investment capital for projocts, selected
by the Corporation as warranting its assistance, to de-

'

velop such software;

BEST COPY AVAILABLE 32
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1 (3) mako appropriato and reasonable investments
' R - projects for the devolopment of guch softwara, sub-
3 joct to the limitatious contained in this Act;
4 (1) enter mto contracts and mako grants to assist
4! m the developmont of such softwaroe; -. ‘
8 | (5) ostablish, or provide for the establishment of, a '
7 (‘lv;u'inghmrso to dissemmate information on .*m(:h soft-
8 ware to educational institutions and agencios; and
\\’/ ) (8) engage in such other operatious and activities
10 as the board of directors determines to be fl‘ocossnry
11 mnd appropriate to encaurage the development and use
12 of such software.
/ .
13 QENERAL AUTHORITIEN OF THE CORPORATION
i SEC. b In earrying out its functions under ’socti(m 4, the
1h (",nrpthion is authorizod—
16 ~_ (D to adopt and use a corporato soal, which shall
17 be judicially noticed; l _
o ‘\\}&\ (2) to sue and be ;m’ M its corporale nany.
19 (8) to pdopt, amend, and ropeﬁl bylaws governing
20 the conducg of its bllsillms and the performance of the-
21 powers and dutios granted to or unposed upon it by
22 law;
23 (4) to acquire, ilold or dispose of, upon such terms
M and conditions as the Corporation may determine, any

-

. . BEST COPY AVAILABLE
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1 praperty, real, personal, or mixed, tangible or mtangi.
2 ble, or any mterest theren;

3 () to imvest funds derived from fees and other
4 revenues m obligations of the United States and to use
LY . . . . .

H the proceeds therefrom, mcluding earnings and profits,

~ 6 as it shall deem appropriate;
7 (6) to wdemnify directors, officers, employees, and
] agents of the Corporation for liabilities and exponses
9 meurred i connection \\'llh,lll(‘ll‘ Corporation activitios;
10 (7 Yo purchase, discount, rediscount. sell, and ne-
11 gotate, with or without its endorsement or guaranty,
. - . - *
12 aund guarmftee  notes, partimpation  cerbficates, and
13 other evidence of indebtedness (provided that the Cor-
'c . . .. '

L4 - poration shall not is8ue its own seecurities);

1h (#) to make and carry out such contracts and
6 agreements as are necessary and advisable in the con-
17 duet of its business; '

18 () to exerciso the priority of the Government of
19 the United States in collecting debts from bankrupt, in-
20 solvent, or decedents’ estates;

' 21 (10) to determive the character.of and the necessi-
22 ty for its obligations and expenditures, and the manner
23 ~in which they shall be incurred, allowed, and paid, sub-

BN
24 joct to provisions of law specifically apphieable to Gov- )
25 " ernment corporations; and
L AN ’
L—W
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(11) to take such actions as may be necessary or
appropriate to carry out the powers herein or hereafter
/ | e
specifically conferred upon it. .
PROVISIONR CONCERNING INVESTMENTS BY TUE
CORPORATION 5

Sec. 6. (1) Any mvestment made l)y the Corporation

under section 4{3) in a projeet for the development of high-
quality, interactive, and edueationally useful software must

be basedson a finding by the board of directors that —

(1) the proceeds of the in\’(‘sln{(‘nt will be used
oply to cover the nitial capital needs of the project,
excrpt as otherwise speeified n this Acet; Co

(2) the projeet has a reasonable chance of suceess;

(3) the Corporation’s investment is necessary 1o
the success of the project because funding for the
.projucl is unavailable in the traditional or venture cap-
tal markets, or because funding has been oﬁug:od on
terms that would substantially hinder the success of
the project;\zmd 2N

(4) there is a reasonable possibility that the Cor-
' i -

poration will recoup at least its initinl investment.

(b) No investment shall be made by the Corporation

unless the hoard of directors determines that a reasonable,
good faith effort -has been made to secure a professional in-

vestor, in lieu of the Corporation, to make an adequate in-
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vestment i the project, and that such effort was unsuccess-
ful. Subject to the requirements of this Act, nothing shall
prohibit the Corporation from mnaking an in\'(-sn!\em in a
project as a coventure with professional investors if the Cor-
poration determines that its investment is appropriate to the
. , ® N
project's succeess,

{¢) The Corporation shall not make any mvestment by
which it exercises or has the pawer to exercise any voting
rights nnder an equity security.

(d) For purposes of this section, the term “professional
wvestor” means any bank, Wank holding company, savings
mstitution, trust company, msuranee company, mvestment
company registered under the Investment Company Act of
1940, penston or i)r()fit—sllxll‘ing trust or other finaneial insti-
tution or institutional buyer, licenseo under the Small Busi-
ness Investment Act of 1958, or any person, partnership, or
other entity of whose resources a substantial amount is dedi-
cated to investing in securitics or debt instruments amd whose
net worth exceeds $250,000,

AUTHORIZATION OF APPROPRIATIONS

Skc. 7. There is authorizod to be appropriated to carry

out this Act $l5,00(),()0() for cach of the fiseal years 1985;

1986, and 1987,

v Y

v
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Chairman Perkins. We have a distinguished panel of witnesses
today. Our first witness is the Honorable Albert Gore, Jr., sixth
District, Tennessee, accompanied by Chancellor Joe B. Wyatt, Van-
derbi]t University, Nashville, TN.

I am delighted to welcome you here; Congressman Gore and you
proceed in any manner you prefer.

[F Eert QGore, Jr., follows:| .

pared statement of Al
PrerAren STATEMENT o Hon Avnkrt Gouk, Ji., A REPRESENTATIVE IN CONGUESS

FroMm the STATE 0¥ TENNEESSER

Mr. Chairman, I am grateful to you and the subcommittee for holding this hear-
ing on a matter which 1 becoming one of the most important issues in education.
This country must rapidly accelerate the speed with which our young people are
leayning to use computers, and using computers to learn. More specifically, we must
provide the hardware and software that will make that objective possible.

1 believe that my bill, 11L.R. 4628, which establishes a anionnY Computer Educa-
tion Software Corporation, and those of my colleagues, Mr. Wirth and Mr. Downey,
are_significant steps in the right direction-toward improved educational opportuni-
ties at every level, toward enhanced job prospects for our graduates entering a rap-
idly changing economic environment, and toward a national improvement in pro-
ductivti nncf!inwrnutional competitiveness. J

Last September 1 held two days of hoarings in my Science and Technology Sub-
committee onduvestigations and Oversight on the issue of computers in edueation |
will be sending each member of the Committee n copy of the final reports of those
hearingg, but waut to take a moment to recount what we learned. :

The testimony was startling. Although computers have more potential to improve

. educatton than any invention since writing, that potentinl is not being rvealized at
all.

There ave three reasons why it is not: 1) unavailability of hardware and equitable,
distribution of hardware; 2) inadequate traihing of teachers in how to use computers
most effectively; #nd 3) most importantly, the lack of high-quality educationa! soft-
ware. It is this third problem that H.R. 4628 is designed to address.

The Secretary of Education, Dr. T. H. Bell, provided dramatic testimony about the
grossly inadequate softwara used in most schools. He testified that practically all of
the educational software now available is no more than “electronic page-turning,”
consisting of low-level, drill-and-practice programs; that many academic disciplinos
have vigiuallly no software programs; and that incompatibility of different software
and hardware language systems threaten any speedy improvement in what is ac-
knowledged to be a haphazard use of educational computer tools.

Further complicating this problem is the widely ‘diffused, uneven marketplace,
which is essentially made up of thousands of necessarily unconnected logal school

“systems. Local educators and administrators ave legitimately wary of investing large
sums of local school budgets in newfangled high technology that has been touted as
the cure for all their instructional problemns. So what is made available is the lowest
common deriominator in educational software. The few good progrums are hard to
find nud even harder to translate into different formats. )

Simply put, our schools are being swept up in a tidal wave of technology without

- nnl{'1 idea of how to make wise use of it.

y bill is designed to make a modest, but, hopefully, a significant improvement in
the availability of educational software. It establishes a National Educational Soft-
ware Corportion, made up of government and private corporate and institutional
representatives. ‘The Corl)oration would have the authority to provide venture cap-
ital support to high-quality, interactive educational software projests which have
great promise but inadequate private funding.

These software ventures would be expectog to provide the Corporation a return on
its investment, with profits made available for new projects. In that vegard, wo
would expect the government support to set up the Corporation—$15 million in my
bill—to become a revolving fund and essentially have a zero cost to the government.

However, the educational benefits from this inodest investment should be enor-
mous, in the form of innovative new computer tools for teachers and students
throughout the country.

: There is a clearly successful precedent for government participation as a provider
of capital for private technology ventures. The Corporation envisioned in my bill is
bnse(l) on”a model begun soveral years ago by the Dgzssachusetts Legislature, which
set up the Massachusetts Technology Development Corporation to stimulate new
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high technology companies and new ventures in that State To tell you more about
that model, and other aspects of the potentinl fgr our National Educational Soft-
ware Corporation, 1 want to introduce. at this time, your next witness Joe B Wyatt
N is currently Chancellor of Vanderbilt: Umversity in Nashville, Tennessece. He pro-
vided insightful tostimony during my hunrin;gs last So\)t(-mlmr and. snbseguently.

has worked closely with me to develop H R 4628, to establish the Software € orpora-

tion.
‘ Prior to coming to Vanderbilt 1n 1982, Chancellor Wyatt was \’u‘(‘-l’roai(lvnh for
Administration of Harvard University. During his tenure he was a senior lo
¥ in computer science. and n standing member of the Faculty of the lnstitute for Edu-
cational Management. In 1976, he was appointed to the boovd of the Massachusetts
Technology Development Covporation. latev became its vice-chnirman and chairman
of the Corporntion's Investment Advisory Committee I think you will agree that -
| Chancellor Wyatt brings extraordinary credentinls to the discussion nbout how to
improve the use of computers in our schools. | am oxtremely pleased to introduce
Chancellor Joo Wyatt to the Committee this morning

STATEMENT OF HON. ALBERT GORE, JR., A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF TENNESSEE, ACCOMPANIED
BY CHANCELLOR JOE B. WYATT, VANDERBILT UNIVERSITY,

- NASHVILLE, TN

Mr. Gore. Thank you very much, Mr. Chairman. I appreciate
your courtesy and that of Congressman Miller for hearing us this
morning. This matter is one of extreme importance to the country
and I am very grateful that this subcommittee has the leadership
and participation on this matter. _

This country has a tremendous interest in accelerating the speed
with which our young people learn to use computers and the speed
with which they use computers to learn. More specifically, we must
provide the hardware and, software that will make that objective
reachable.

This bill, H.R. 4628, would establish a National Computer Educa-
tion Software Corp. The three bills you mentioned—mine and those

——offered by Mr. Wirth and Mr. Downey, together represent signifi-
: cant steps in the right direction toward improved educational op-
portunities at every level, toward enhuncecr Job prospects for our
graduates entering a rapidly changing economic environment and
toward a national improvement in productivity and international

competitiveness.
Last.September, my Subcommittee on Investigations and Over-
+ sight of the House Science and Technology Committee held 2 days

of hearings on the issue of computers in education. I will provide
each member of this subcommittee and your full comnfittee a copy.
of the final report of those hearings. :

Let me take a moment to tell you what we found out. The hear-
ings were based on two assum tions: One, that computers offer a
greater Yotential to improve ecfucat.ion than any other technologi-
X cal deve opment in history; two, that that potential is simply not
being realized We found that there were essentially three reasons
why the potential is not being realized today. First, the unavailabil-
itz of hardware and the inequitable distribution of hardware.
There are not enough computers in schools, stated simply. Wealthy
school districts are much more likely to have computers than lower
income school districts. That's the first obstacle for reaching our
objective. v

he second obstacle i\ inadequate training of teachers in how to
use computers most effeftively in ‘the classroom. The third obsta-
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cle—and in my view the most serious obstacle——is the lack of high
quality educational software. ’

The first two obstacles I mentioned are being addressed in other
bills—Co(l:j{ressmun Wirth’s bill, Congressman Downey’s bill, the
bill introduced earlier by Congressman Stark that passed the
House in the last Congress and still is awaiting action in the
Senate. Those are designed to address the first two problens.

The third problem, the lack of high quality educational software,
is what this bill is focused on. A lot o‘} our testimony centered on
thig problem, and it was startling. Our lead-off witness was the Sec-
retary of Education, T.kH. Bell. lle said that more than 95 percent
of the currently available educational software is almost totally
useless. Many of the experts who testified before the hearing char-
acterized the current c(ﬁlcut'umal software as essentinlly “electron-
ic page-turning.’’ That is, it puts a screen up for the student to read
and when the student finishes reading that screen he goes on to
the next screen. That has some value but not much f)ecause it
doesn’t take advantage of the special ability of computers to inter-
act with students and actufilly teach. These programs are used for
low-level dgll and practicg, but they are not anywhere near the
value that we think that they should have.

We also found that many academic disciplines have virtually no
software programs at all—=not even the electronic page-turning
kind. We also found a tremendous incompatibility between differ-
ent software and hardware language systems and that incompati-
bility threatens to thwart any speedy improvement in this situa-
tion. .

One of our witntsses described this problem in an interesting

' way. You are familiar with the statement, Mr. Chairman, that soft-
/ ware is to computers as records are to phonographs. A record
player doesn’t do you much good if you don't have a record i@ play
on it. Well, a computer doesn’t do you much good, if you dont have
ung; software to play on K. o
ne of our witnesses used thpt analogy and took it a little bit
further. He said, "lmagine a music industry where the record play-
ors available played not only 33% rpms, 78 rpms, and 45 rpms, but
you had 100 other rpm categories and no single recorg player
would play more than one rpm record and they all had a roughly
equal small slice of the .market. That's not too different from what
the educational computer market looks like today. As a result,
\. someone who wants to produce a high quality educational program
can look forward to marketing that program in only a tiny slice of
the total market and, as a further result, the most talented writers
of software are not attracted intp the educational market. They are
going toward the business market mostly. _
Moreover, Wwe found that when those companies that have a
larger position in the market find a good software product, they
often tend to Yesign)its architecture or its basic design in a way
that locks it i to their machine, to encourage school districts that
make an initi§l investment in their hardware to stay with their
mathines wher® they get ready to purchase mére or trade up to t}l’»

next generation.
That makes it very hard to take those fe

, ﬁood programs and
translate them into the other formats that ot

er school districts
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have. Well, simply put, our schools are being swept up i this tidas
wave of new technology and they are finding .t very difficult to
make wise and constructive use of the new twchnology

This legislation is designed to make a modest. but hopefully. sig-
nificant improvement in the availability of hagh quai:tv education
al software. It establishes n National Educationnl Software Corp.
made up of government, private. corporate and institutional repre-
sentatives.

The corporation would have the authority to provide seed monevy.
or venture capital supiort, to. high quality interactive edacational
‘goftware projects which have great promise but inadequate tund
ing. These software ventures would be expected to provide the cor-
poration & return with profits made avaslable for new projects We
would expect and hope this corporation to have over the leny
term, a zero cogt to the (Governmen:i. The aducational benefits
should be enormous in the form of innovatve new computer tools
for teachers and students throughout the country.

The precedent for this mechanism was the Massuchusetts Tech-
nology Development Corp. which was set up m the State of Maeagsa-
chusetts to stimulate new high technology cempames and now ven
tures in that State. Essentially, none of these projects could go for—
ward unless they were able to attract private venture capital be-

Hause the bulk of the f‘unding would come from the private sector.

The board of this corporation. howeve:r. would evaluate the pro-
posals submitted aguninst educational criteria, againgt the ease with
which they could be translated into diffement formats and then give
ils imprimatur or seal of approval. Whs would venture capitalists
be more willing to put money nto a pruject of that kind? Simply
because the evaluation conducted by this board would lower their
risk threshold. This model has worked with tremendous success
when it was tried in Massachusetts

At this time, 1 want to introduce to you Chancellor Joe B. 'antt.
He is now Chancellor of Vanderbilt University He was at Harvard

. University at the time he served on the Massuchusetts Technolog,
Development Corp. and he testified during my subcommittee's
hearings last September. Subge uently, Chanceﬁor Wyatt and 1
have worked closely together to evelop this legislation and he has
pr((i)vided critical i({eas necessary to bringing this bill before you
today. ]

During his tenure at Harvard, he was a senior lecturer in com-
ruter science and a standing member of the faculty of the Institute

or Educational Management. In 1976, he was appointed to the
board of the Massachusetts Technology Development Corp. and
later became its vice chairnfan and chairman of the corporation's
Investment Advisory Committee.

1 think you will agree that Chancellor Wyatt brings extraordi-
nary credentials to this discussion of how to improve the use of
computers in our schools. I am pleaséd to introduce to you at this
time Chancellor Wyatt. :

Chairman Perkins. Before he starts, Mr. Gore, are you rushed
for time?

Mr. Gore. No, sir.

Chairman Perking. Can you sit in with Mr. Downey and Mr.
Wirth later on this morning? They are here for the same purpose.
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They have got their own bills and I would like to get this thrashed
out today.
Mr. Gore. All right. Firkel.
_ Chairman Perkins. Go ahead, Mr. Wyatt.
‘[Prepared statement of Joe B. Wyatt follows:|

PrEPARED STATEMENT OF Jor B. WyaTr, CHANCELLOR, VANnvDERBILT UNIVERSITY

Mr. CHAIRMAN, I ant most pleased to have been invited here to add my stron
support and-enthusiasm for a legislative initiative by Congressman Gore, which

‘) draft, that enables the private sector and government to work together on
perhaps the most exciting now opportunity in the future of education. 1 speak of the
use of computers and related technology as an adjunct to the teaching and learning
process. ) . : .

There is brond support today for the hypothesis that computers and relnted tech-
nology, in the hands of informed and able teachers, can improve Jearning consider-
ably. And thore is general agreement that technology's dramatically improving per-
formance coupled with declining costs will encoyrage its widespread distribution
and use in American schools at all levels. But as Congressman Gore hus already
told you, there is also a general consensus that the development of imaginative and
effective software for the educationalf use of computer tecﬁnology. is sariously lack-
ing. Teachers, principals, school superintendents, college professors and administra-
tors, and the Secretary of Education all agree with this.

The most effective educationnl software is interactive and therefore responsive to
the level and pace of individual students. Such software, implemented in computer
.systems with optical disk storage, gruphic and text overlay displays, and voice re-

1d dramatically incrense the mteraction between
teacher and students. These systems do not suggest that studénts should just sit
alone, confined to stare at a video display tube for their learning. Indeed, the most
successful application involve the active use of the technology by the teacher as an
adjunct to lectures and demonstrations in the clussroom as wol{ as in small group
discussions among students and in individual conferences between teacher and stu-
dent. ’ - :

The best of the few interactive educational software systems that do exist have
required the devotion of considerable effort and talent. Each is the product of a
gifted teacher and a small group of specialists working in close harmony for ex-
tended periods of time. Very often, substantial technological resources ure also re-

uired. Forming and nurturtng such small groups is indeed a fundamental problem.

nd even uftetx;(i;ood. software is developed, the authors often do not understand or
are disinteres in the issues of marketing, distribution, and suH_port S0 necessatry
for widespread use in education, Thus, there is need for special efforts to encourage
the development of superior educational software and to provide stron incentives
for its widespread dissemination and use. Experience from the successful transfer of
high technology hardware from the laboratory to the marketplace in this country
has suggested a inethod to encourage viable efforts to form and flourish.

House Resolution 4628 proposes the establishment of a National Educational Soft-
ware Corporation. The concept is based on a very successful model for the stimula-
tion of investment in small, high tecknology companies in Massachusetts. 'The Mas-
sachusetts Technology Develgpment Corporation (MTDC) was founded in 1978. At
that time, such companies were languishing in Massachpsetts, the birthplace of
high technology. In only five years, it"has become the lead participant in more than
$37 Million of venture financing for twenty-two highly innovative young companies.
Beginning with a capital fund of $1.5 Million, MTDC has invested $4'Million in com-

anies and attracted another $33 Million in investments in the same companies

-

rom conventional private sector sources. In other words, every dollar of public in- -

vestment has produced over $6 of new private sector investment in these small com-
panies producidg technology. '

The National Educational Software Corporation proposed by HR 4628 would be
established and modestly capitalized—~fox_the purpose of investing in start-up. and
add-on businesses specializing tn interactive educational software. Candidate busi-
nesses would submit business plans describirg the software and the approach for
developing, marketing, and distributing the softwgare to both publie and private edu-
cational institutions. A twelve member Board ol Directors, comrose(j of educators,
business executives, venture capitalists, and government officinls would appoint a
small staff of investment analysts headed by an executive director, to review and
screen proposals as well as provide advice to formative businesses. In the final proc-

EY
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688 of review for proposals deomed particularl strong. the investment staff witl
seek private co-invostors including private venfure capital firms, banks, and other
“sophisticated investor.” Those proposals considered to be sound both th the invest-
ment stafl and a suitable co-investor, would be recommended to the Board for ap-
proval. The Board then would sither approve, reject, of reject with suggestions for
refinement, each of the proposeals it received. For those investments approved by the
Board, fihancing could take the form of secured debt, convertible debt, and oqutty in
whatever mix is considered a propriate for the particular investment. The terms of
the investment made by the gorporﬂtion must be equal to the investment made by
the private co-investor. Although its principal purpose is investmint, the Corpora-
tion also will be authorized to make some limited grants, in aggregate less than five
percent of its annual budget, to fund small projects related to imtaractive education
al software. The general objoctive of these small projects will be to nssess specific
areas of need, vnkiuute the effectiveness of certain computer-based education sys-
toms, and otherwise stimulate the development of imaginative educational software.

Probably the most novel aspect of the methodology proposed in HR 4628 is that
the National Educational Software Corporation wo(l)ﬁd gvcom(\ an equity investor in
businesses, in the same manner that has been 80 successfully employued by the Mas-
sachusetts Technology Development Corporation. In other words, the Corporation
will benefit monetaréi? from successes of its investments and, over a period of timo,
might become self-sufficient. If the Corporation eventually fulfills its purpose to the
extent that it is no longer needed to stimulate educational software development, it
could be sold to become n private enterprise, or it could liquidate its investments in
the public and private financlal markets.

It is important to note_ that the Corporation is not a research agency. It will not
be dispensing research grants, but will be an investor in business ventures that ]pro-
pose promising educational software projects. It will normally function as the lead
mvestor for ventures that submit outstanding business plans for the development,
implementation, and marking of educational software materials. 1t is expected that
the Corporation would maintain no interest larger than its co-investors, and would
normally allow the co-investor to represent the Corporation on the bonrds of the
businesses in which investments are made. However, it would retain the right to be
an observer at any bourd meetings and would also retain the right to elect to take a
board seat. if special circumstances warrant in_the opinion of the Corporation’s
board of directors. In order to assure the successful continuation of businesses that
show promise after start-up, the Corporation will have the authority to participate
in follow up investments, to add capital, and to expand participation in promising
venttres.

For pur 8 of evaluating its own investment opportuaities, the Corporation will
develop selection criteria and establish an information clearinghouse function relat-
ed to the state-of-the-art in ‘educational software development. It is not intended,
however, for the Corporation to develop criteria for all software products or become
an information clonringhouse for matters unrelated to investment opportunities.
Moreover, the Corporation would make no investments alone. It would {;2 required
that a private venture capitalist Jjoin each investment on a co-equal basis; that is, a
private venture capitalist would invest at least as much as the Corporation, on an
equivalent basis, before the investment could go forward. It is not expected, how-
ever, that a potential investment would have been r&uscd all capital for a project

« before the Corporation could consider its participatiod\s .

Nearly everyone agrees that dramatic Iimprovement in the quality and productivi-
t‘\( of education is a national priority, a riority that concerns the ﬁ;rgest cities and
the smallest communities in America. Several natijonal Commissions have recently
declareg the state of mathematics and scionce education to be a national crisis.
Reading and writing skills have also declined to the extent that one ‘huthoritative
study sukgess that F\igh school and college graduates of today are less well educated
than their parents. It is likely that an immediate contribution to the solution of this
problem-could result from the development and widespread use of interactive educa-
tional software, particularly at the high school level.

Some important Frogr.ess i8 already being made at thé college level. For several
Years, a score of colleges have augmented their time-shared computer gystems with
interactive educational software. With. the advent of microcomputers, many other

“colleges are beginning to develop interactive software for in-house use in tedchin
mathematics and sgience, including calculus, statistics, biology. and chemistry. Anﬁ
some of the most dkciting new developments apply interactive software in the arts
and humanities, teaching expository writing, law, and music compogition. But most
of these experiments are quite new, and very few examples of use exist outside the
nuthor’s own school. The mfrastructure for further developing, testing, marketing,

n .
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distributing and using the best of these software efforts s embryonic at beat And
there will g(‘ resistance to change in the schools that will be overcome only through
succeasful experience with such dn nfrastructure Successful models are much too
> fow in number Ve v

loss a criticism of past practice, more n realization, that education becomes in
croasingly complex and demanding as our society advances both cultueally and scr
entifically, HR 1628 vépresents an important step toward harnessing the strength of
the federnl governmont with the imagmation ol] gitted educators and the entrepre
neurial energy of the private sector to addreas onc of the most important problems
of the 20th century, perhaps tho 2lst contury us well | X

Joe B. Wyatt was a founding Director of the Massuchusetts ‘Technology Develop
ment Corporation, Vice Chnirman of its Board of Directors and Chairman of s In-
vestmdht Advisory Committee, while at Harvard University 1le 13 now Chancellor
of Vanderbilt University in Nashville, Tennessee

STATEMENT OF CHANCELLOR JOE B. WYATT, VANDERBILT
UNIVERSITY, NASHVILLE, TN )

Mr. Wyarr. Mr. Gore, thank you very much for the introduction.
Mr. Chairman, .l thank, you yery much for inviting me here g
speak on behalf of this particular piece of legisiation which 1
helped draft. '

here is certainly broad support today for the notion that com-
puter and related technologies can provide a breakthrough in the
delivery of education and in the teaching and learning process gen-
erally. We see that technology developing very tapidly from the
standpoint of hardware to the point at the present time where we
are able to interface optical disk storage units and other devices to
microcomputers. That will allow imaginative and effective use for
teachers and for students acting in concert with one another.

The most effective educational software is interactive. That is, it
is able to simulate the interaction, one-on-one, between teacher and
student. It is able not only to simulate that, but provide materials
in a way that is provocative, is interesting, ams) is quite useful.
However, none of that functions without the development of com-
puter programs. That is the area that we refer to as computer soft-
ware. The graphics, the video disks, the voice response and recogni-
tion units—none of that can function without creative efforts on
the part of teachers and®specialists in these technologies.

at we have here in essence is a problem of technology trans-
fer. We know that in universities today these devices and their pro-
totypes are being used to develop early on material for use in
teaching in colleges and universities. We see this used in areas
ranging from medicine, statistics, calculus, law, to -teaching com-
puter science itself. . '

The idea is to provide a vehicle by which the best of these eflk‘rts
can move from laboratory to classroom use in the schools. That is
the basis for the idea of the educational technology corporation
that would ﬁrovide venture capital for small businesses that are
enﬁgged in this transfer from laboratory to use.

t me tell you a few words. It is.an unusual structure and one,
in fact, when Governor Dukakig in Massachusetts brought the idea
to me a number of years ago, I was concerned about its value be-
cause it was my first opinion that only businesses that could not
get financing in what one might refer-to as legitimate venture cap-
ital areas would come to this enterprise. In fact, what we discov-
ered in the several years of functioning of the Massachusetts Tech-
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nolagy Develapment Corp.. which, by the way, is still functioning,
was that we acted as an interproter, if you will, for the private ven-
ture capital area. We were operating with the objective of stimulat-
ing the startup of high technology companies in Mpssachusetts
that had languished in the early 1970's. We were not restricting
our activities to the computer software nrea. We looked at virtually
un'y kind of technology business. e

n b years, starting with a capital fund of $1.3 million, the Mag-
sachusetts Technology Development Corp. invested $4 million in
startup companies i Massachusetts - about 22 of them--and at-
tracted another $33 million ip investments'in these same compa-
nies from conventidnal private sector sources. In other wordg, for
each dollar of public funds that were invested, we raised $6 of pri-
vate sector investment in these companies. In addition to that, the
Massachusetts Technology Development Corp. took an equity posi-
tion in these companies so that, in fuct, eithiey through equity or
debt, there was a true investment and funds zu&- being returned as
these are successful and grow and are put on the public market.
The funds are actually replenished in the capital fund for reinvest-
ment.

The first one of these investments did £0 into the {)ublic market
a few months ago and an initial investment of $200,000 yielded an
$800,000 yreturn that goes buck into the fund for reinvestment and
other of these companies are in the very successful pipeline for the
public market.

Now we have here a very specialized problem and that special-
ized problem is that there is virtually no formal marketplace for
the development of educational software. Venture capitalists do not
view, generally, the development of educational software as the
kind of op ortunity that they view the development of computer
and rela;e(s)
oped. It 1s my belief that the establishment of the National Educa-
tiona] Software Corp. would establish market, would establish a
vehicle by which venture capitalists could be brought to realize
that what we have here is an opportunity ‘of at least a decade and
probably longer for investment in the transfer of the skills and
technologies of educational software from the laboratory to the
marketpface. ) ‘

So the proposal is-to establish this corporation very -much along
the lines and structure of the Massachusetts Technology Develop-
ment Corp. Candidate businesses would submit business plans. de-
scribing tﬁe software and their_ﬁ‘proach for developing, marketing,
and distributing the software. is, by the way, is an area where
the most creative people who are doing development very often—in
fact, most often—lose interest—that is, in transferring their cre-
ation into the area of active use, maintenance, and operation.

Chairman Perkins. Let me ask you at that point. Have you had
any reaction from private companies as to the establishment of this
corporation? ' . : :

Mr. Wyarr. Let me respond that in the case of the Massachu-
setts experiment, we had a very positive reaction. That is, all of
the—no company that ever registered an opinfon on the matter
with either the corporation or the Governor—two Governors-*-ob-
jected to the operation of this enterprige and, i.n fact, found it salu-
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tory to the develdpment of the high technology industry generally.
I have had no negative reactiop on this proposal myself. Perhaps
Congressman Gore has had a()\fg.

Mr. Gork. If I may respond, Mr. Chairman. | have had a good bit
of extremely positive reaction from small computer software com-
panies-who have expressed real interest, have asked for copiox of
the legislation, have asked for private meetings to describe its
intent and purpose and two of them have said that they are cager-
ly waiting for this kind of opportunity. I think that it would be
viewed vety positively in the business community and just ag im-
portantly, like the Myussachusot.m Technology Development Corp.,
the venture capital market is eagerly awaiting some way to.get a
better understanding of how to find their way through this maze. |
think we would get a very positive reaction.

Chairman Perking. Now, Albert, T ap wondering whether some

of these private companies afe thinking that this federally funded
corporation may stilL\ competition by favoring one company over
another. llave you gotten any reaction like that?
" Mr. Gore. Well, they shouldn’t think that becpuse hone of the
proposals approved by this board would be able to go forward_until
the private venture capital market hag come in ung participated in
it to a much larger degree than the Government.

Now, if a company didn't want or feared that it wouldn't get
through this. process it has free reign to go to the venture capital
market on its own, gg to the customers on its own. In any event,
the projects coming o#t of this process would have to go to the cus-
tomers and compete with other businesses who hadn't participated
in the corporation’s process.

Chairman Perxkins. Excuse me for interrupting you, Mr. Wyatt.
Go ahead.

. Wyarr. That's quite all right. T think you are asking impor-
tant’ questions and questions that each of us have had about this
matter as we go forward. But I do believe they can be answered
very satisfactorily .and the illustration that we are using—in fact,
model—answers those questions all in the affirmative.

I would like to say that perhaps the most novel aspect of this
methodology is that this corporation would becomé an equity inves-
tor i@ these businesses i the same manner as that employed by
the Masgachusetts Technology Development Corp. In fact, if the
corporation eventually fulfills its purpose, it is felt that the market
has been established that the venture capital activity is operating
on its own, then this enterprise could be liquidated and its invest-
ment sold in the public or private financial market. .

Now, it's important probably to note some things that this (corpo’
ration is not. It is not a research agency to replace any of the exist-
ing research agencies. It won't be dispensing research grants. It
will be an investor in business ventures, a coinvestor with private
venture capitalists. It would normally function as the lead investor.
That is, doing the initial evaluation, filtering out those proposals
that don’t look sound for one reason or an_otger or don’t look like
exactly the right kind of investment and, in fact, in the Massachu-
setts case, the rafios of proposals to business finanged is something

« like 50 to (1. But it would, pn fact, function as the lead investor so
that when these businesses fvere presented to the conventional, pri-

;
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vate venture capital market, they would have, in fact, some reduc-
tion of risk so that it would maximize the opportumty for the pri-
vate venture capitalista and the businesses, and most tmportantly,
for the development of this educational software.

It is expected that the corporation would maintain -no interest
larger than its coinvestors anc normally would allow the coinvestor
to represent the corporation on the boards of the businesses in
which investments are made. It certainly needs the right to take n
board seat if the board of the corporation feels that's necessary.

It would also have the right to follow its initinl investments to
add capital and t6 expand participation. It obviously would need to
have functions that would allow it to understand the marketplace,
to do evifluations of software that already cxists for its own pur-
poses in the process of investent.

I think virtually everyone agrees that has looked at the prohtem
that our educational system needs o dramatic improvement in pro-
ductivity and quality and that, in some respects, technology can
pssist i that. But, in fact, we know from uli of our experiments
that no matter how much pardware we put out in the field and in
the classroom, it is not gotng to function at all without software
and it won't function well without very high quality and imagina-
tive software and, for the the good of all of the legislation that is

roposed to distribute hardware, we believe that strong efforts are
Eehind schedule already in the development of educational soft-
ware. .

Now, some important progress is already being made at the col-
lege legel. It is my own view that the transfer of this high quality
matertel can occur most effectively initially at the high school level
and that, in fact; calculus, statistics, biology and cheggistry, proto-
types ave already available and, in fact, some of the most exciting
new developments deal with topics in the arts and humanitics,
music composition, expository writing and the like. In fact? if we
give the proper incentives, 1 believe that the bright minds in this
country and the’ entrepreneurial instinets will respond to produce
suceess. -

So this ig not a criticism of any of the current proposals for the
distribution of hardware. ‘Rather, it is, 1 believe, a necessary ad-
junct and one that will be required to harness the strength of the

ederal Government with the imagination of gifted educators and,
perhaps, most impartant of all, the entrepreneurial energy of the
rivate sector to address perhaps what is the most important prob-
em of this century and the turn of the century as well.

Chairman PerkiNs. Thank you very much, Mr. Wyatt. Come
around, Senator Lautenberg. Congressman Downey, you can come
around to the table, too. Just stay right there, Al i you will. We
will hear from the Senator and tﬁen we will hear from you, Tom.
Go right ahead, Senator Lautenberg. ' ’

STATEMENT OF HON. FRANK R. LAUTENBERG.. A U.S. SENATOR,
FROM THE STATE OF NEW JERSEY '

Senator LAUTENBERG. Thank you, Mr. Chairman and members of
the committee. Colleagues on behalf of an improvement in our edu-
cational system, 1 am pleased to be here and have the opportunity

* 1
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to share with you my views on computer education and I do offer
my congratulations for recognizing the need for public discussion of
the issue. _

Coufguter education was one of the issues which 1 raised in my
first speech in the Senate and it's pne 1 have made a priority in the
past yenr. Last September, 1 introduced a bill dealing with comput-
er education. Last month, I introduced a vevised and invproved ver-
ston of the bill, S. 2532, .

This morning 1 would like to take a few minutes to discuss the
basis of my interest in computer educytion and briefly to outline
my legislative roposal. With your permission, Mr. Chairman, 1
would hke to SllY)ll\ll a longer statement for the record.

Chairman Perxkins. Without objection, it will be inserted in the
record. ‘

[Prepared statement of Frank R, Lautenberg follows:)

PRECARRD STATEMENT 0F Hon Frank B Lavrenprrc, A U'S Senator FrRo Tie
STATE oF NEw JErsky

I am very pleased to be here today and to have the opportunity to share with you
my views on computer eduention 1 congratulate vou for recognizing the nged fpr
public discussion of this issue

Computer edueation was one ol the assues whieh 1 rmsed in my Mnden speech 1
the Senate It one | have made n priovity over the past year  Last September
introduced a bill dealing with computer editeation, and Inst month | introduced o
revised and inproved version of the bill, 8 23382 This mornming 1 would like to take
n foew imnutes to discuss the basis of my mterest in computer education and briefly
to outline my legislative proposal With vour permission, Mr Charman, 1 would
hke td submit a longer statement for the hearing record ~

In the world economy of tomorrow, comparative advantage will be icreasingly a
fugction of innovatn, adaptablibty, and technical prowess. In this gountry we are
blessed with a resourcetul, independent, and creative people, and an economic
system that rewards enterprise and mitintive: With the right public and private
wlictes, T behieve that Ameriea can continue to be an effective competitor in the
mternational marketplace

Education, traanmg, andt research are essentinl ingredients to keep this vountry
up to the mark The rosh of reports issued last year by the Commission on Excel-
lence in Education, among others, show a serious toncern that eduention in the US
1 pot cqual o its task Business leaders are worried too A recent article by the
chairman of the National Association of Manufactiveers underlined this. concern He
satd, "For the first time in our hastory, we may produce n generation less educated
than its predecessor More alarmingly, it may possesy the wrong skills--or simply
madequate ones  for the jobs o™he fhture ™

| share that concern, and wouldNike to have us begin (o make strides toward revi
talizing and reinvigorating Amerieln’ educntion Computer edueation will be a part
of that process. . s

Edueators need to begin to revigy curricula and teach the skills so important to

our changing economy. We must fiove away from rote learning to an cmphasis on”

the collection, mampulation and use of data so important to an information-baged
economy. With careful planning, computer education can be integrated with the
regular curriculum and enhance the teaching of all subjects

e simple example can show the way that computers can improve the teaching
of a traditional Hllhj(‘(‘t. One of the hest ways to learn to write well is to do a lot of
writing, and to revise, edit, and rewrite Childrgn, not unlike the vest of us, are re-
luctant to do the necessary rewriting They do not want tg have to copy the materi-
ul over and over again. Word processing programs on computers have revolutionized
this process The basic text has to be typed into the computer only once. After thaty
chnnges ave the only words that have to be newly typed Suddenly rewriting be-
comes fun mstead of o burden :

The hill, § 2532, that 1 have introduced, nlong with Senators Dodd, Kucn(-dy.
Byrd and Moynilian, is the result of consultations with educators, pavents, fegisla-
tors, and other concerned citizens. Entitled the Computer FEdueation Assistance Aet,
this bill provides for a competitive matching grant_program. Among the highlights
of the, hirl are mpgmphasis on careful planning fo¥ the incorporation of computer

\
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education in the scheol curriculum, and the mmportance of teacher tramang and re
senrch for the use of computers 1 schools,

The grant program is nuthorized for seven years, at 150 nulhon a year for the
firat four vears and such sums as necesaary fov an additional three yvoars. It pro-
vides nssmstance to schools for plannming, purchase of computer hardware and sofl
ware, and anservice teacher teaining The funds will be allocated to the stateshaltf
von the busis of the achool age population and half on the bams of the Title 1 formu.
la, used tor and to disndvantaged school ehildron :

Each state will maka grants to loeal school districts Applicants must assure that
at least half the funds are targeted on sehools with the greatest need for computers
School distriets will be requured to do some farrly extonsive planning ‘The grants
are to be matched, with the Federal share set-al TH% and the non Federal at 159

The bill provides $20 rithon a year for 7 years to the National Seience Founda.

1o cstablish teacher traming mstitutes These mstitutes would provide more in
¢ rmning (or teachers than the IN-Eervice programs supported by grants under
Tifhe 1 of this bill.

Title DI of 8 2532 authorizes funds for the National Science Foundation and Na.
tional Institute of Eduention to provide assistance to orgamzations with the exper
te for conducting research in computer education They would evaluate exmting
material and develop new software and approaches to instvuction

My il i simnlar i intent and structure to I R 4570, the bill \ntroduced in the
House of Representatives by Congressman Tin Wirth The princapal difference win
the grant program The length and amount of the authorzation i the two billg
differ, as do the fornmuln for- distributing the funds to the states, the range of uses
for which the funds ean be used nnd the requircmgent for matehing funds.

Congressman Warth and [ share the same goals Clearly Congressiman Wirth has
taken o ]mld(\rﬁhlp role in the House along with this Comnuttee and Congressmen
Downey and Gore

The grant programs i my bilt and the Wirth bill differ in several respects Let
me explamn the pownts of departure

A number of studhes of computer eduention have indicated that there is already o

large difference in the availability of computers botwdbn well-off and poor districts,
To address that equity, S 2532 divides the grant funds umony the states according
to the proportion of poverty-level children ns woll 18 the getoral school-age popula:
tion :
" Under the grant program in my bill, funds can be used for the purchase of soft-
ware as well as hardware, and for planning and inserviee teacher trmaning The -
centive and funding for planuing is essentinl if computer education is to achieve ity
promise Flexibihity is also important, to allgw schools to determine the proper mix
of equipment and services that they need to develop the program they want to
achieve Schools that have cnough computers ean concéntrate their resources on ob-
taining new sofllware or on planning under the provisions of my bill

Finally. § 2532 vequires a 26% matching share from grant recipients. This re-
quirement will make the limited Federal funds ko further At the same time, poorer
school districts will not be penalized beeause the matehing share can be in servicos
or donations, not just cash.

Computer education 18 no substitute for the 3 Rs Putting computers in the class-
_room is not a punacea for the problems facing American education today. But, care-
fully designed computer education programs can clearly help. 1 am pleased that this
conittee recognizes the need to explore computer education, 1 hope that yoy wg
cansider the legislation before you today and approve som(}form of agsistance to
help the schools enter the information age

For the vecord | would like to submit a more detailed statement on 8. 2532 which
Imade at thé time ot wag introduced b
I will be glad to take any questions
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By Mr. LAUTENDERO (for him
sclf. Mr. Doop, Mr. KenNNEDY,
Mr. Byap, and Mr. MovNIAN).

8 2532. A bill entitled the “Comput.
er Bducation Assistance Act of 10B4";
to the Committee on labor and
Human Resources.

COMPUTEKR EDUCATION ASB(STANUCE ACT OF 1984

Mr. LAUTENDERO Mr Presldent,
the quality .of American education s
vital to the sirength of our Natlon.
Our competitive position In the inter-
national economy is dependent on the
ahdlity of this country to produce well-
cducated, skilled, and creative workers.
We must provide adeguate resources
to support top notch educaflon of our
children or be prepared to face the
consequences. Many educational and
Industria] leaders have noted that our
achools are {alling behind in this task
and that Amcrican education needs to
be reinvigorated.

Computer education will be part of
that retnvigoration procems, Last Sep-
tember. 1 introduced teeislation to es
tablish & program of Federn! assist
ance for schools to develop and im-
prove computer cducation programs 1
consldered that bill, S, 1849, a working
draft. subject to changes and ilmprove
mnents based on the suggestions and
recominendations of cducators, par-
ents, legislators, and other concerned
cltizens. The bill that 1 am Introducing
today. along with my colleaguces Sena-
tors Doop, Kennepy, Byrp, and Moyn.-
tan Is the resuit of the consultation
process. It provides an {mproved path
to the same goals articulated th the
earler version of the bitl.

The Computer Educatlon Assistance
Act of 4984 continues to provide for a
competitive grant program for plan-
ning, purchase of computer hardware
and sof{iwarc, and feacher-training It
nAin the ecinphasis of 8. 1849 on
careful planning for the incorporation
of computer editcatlon In the school
curriculum.

The revised vorslon of the bill also
places emphasls on the importance of
teacher-training and rescarch for the
usc of computers In schools by draw-

ing hieavily on provislons in S. 1809, in-

troduced last ycar by Senator Dooo

49

and MR JIT750, sponsored by Repre
senlative Wintn One new sectlon of
the LIl authorizes  assistanee  for
tencher-tsainlng Institutes for elemen
tary and sccondary schiool teachers
The second new section of the bill pro-
vides for evaluation of computer hard
ware and po.iware and the develop
ment of nbw software. The develop:
ment of model Instructional programs
is also authorized.

At a tinie when new Federad expend
Itures are viewed with great skepti
clsm, the kind of investment [ am pro-
posing will pay for itself many times
over In & more productive cltizenry
This investment is particularly lmmpor
tant in schools with concentrations of
poverty-level children who must not
be deprived of the benefits of a mod-
ernizeggurriculun. .

Co ter education Is no substitute
for the three R’s. Putting computers
In the classroom is not a panagea for
the problems of American education.
But, carefully designed computer edu-
catlon programs can clearly help. This
iIs why planning for the appropriate
role of computcr education Iz as im-
portant as buying new hardware and
softwaye. 'Thaughtful consideration
thust be glven to the Integration of
computers into the currlculuin. Com-
puter education planners must {irst
consider the overall goals for their
school. Then, they must declde how
computers can help them meet those
goals. For some purposes, old, tried,
and true methods will continue to be
best. For other purposcs. computers
offer exciting possibilitlies for trans.
forming the curriculum and the way it
is taught.

Computers can be used by students
in every subject In every grade. Stu
dents ¢can use word processing pro
‘geqms to improve thelir writing by edit
«ing and revising more easily than they
do now. They can learn to simulnte
“what 10 situatlons in history elasses
50 that thcy van understand more
clearly the factors that affect human
behavior and events, They can learn to
usc graphics to present data in a elear
and mecaningful way.
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Those uses of the computer In
schools would go far bayond the teach
ing of computer Htoracy—a basic un-
derstanding of how a cOmputer works
and how Lo operats it—and program.
ing. Computer literacy In school
should be a beginning for computer
cducation, not an end. Conmputera are
more llke pencils than books. As edu-
cators come to view computers in this
way, as tools, they will begin using

* them in exciting and mind-expandting
ways which is their true promise.

Thinking of computer educatian in

broader teriny will require coordina.

tion with curriculum planning. It is
more than computer literecy, pro-
graming, and drill and practice pro-
grams. Once children Jearn how to op-
crate a compuler. they should have
ACCCss to a wide range of application
software for use In word processing,
spread sheet analysls, and data base
analysls, al! of which can be used more
generally than highly specialized In
structional courseware. ’

Usec of computers in schools Is grow
ing, but the necd for Federal seced
moncey 18 convincfng. From the fall of
1980 Lo the spring of 1982, the number
of mlcrocomputers in public schools
tripled. DBy earty 1983 slightly over
half of all public schools had at least
one microcomputer, -

However, although more than half
the Nation's schools have at least one
microcomputer, that Is also the most
that a large number of these schools
have. Furthermore, Httle is known
about the kind and amount of soft-
ware or courseware that these schools
are using with thelr computers.

A recemt study, using January 1983
data, looked at the amgunt of time
that microcomputers are actually used
in scliools. Looking only at the schools
which reported at least one microcom-
puter, the survey found rclatively few
students obtainlng access to the com-
puters and for relatlvely short periods.

In elementary schools. 18 percent of
the students used the computer in a
wock and 13 percent used one In sec-
ondary schools. ‘The students whe did
use the computer spent 20 minutes a
week In elementary schools and 45
minutes a weck In sccondary achools.
These flgures are for the median
school. s0 some students had more
ACCESS, some less.

To understand how small this
amount of access 18, conslder what it
would mean {f studenta spent 30 littie
time with either pencil and paper or
textbooks. The computer revolution in

Lhe schools 1s.In its Inancy. despite
the enormous press coverage.

38-180 0 - 84 - 4
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Tha Computer’Education Assistance
Act of 1984 will extablish a brogram to
asstst -Statea and local school districts
in developing the ambitious computer
cducation program that s necded. The
program will authorize $150 million a
year for the first 4 years and such
suniy 88 necessary for an additional 3
years for grants to schools for plan-
ning, acqulisition of hardware and soft-
ware, and teacher tralning. The funds
wlill be allocated to thie States half on
the basis of the school age population
and half on the basis of the title 1 for-
mula, used for Ald to disadvantaged
schoolchildren. Each State wil make
grants to’local school distriets, which
must assure that at least halt the
funds are used to serve title 1 eligible
chitdren and that (unds are Aargeted
on schools with the greatest need for
computers.

School districts will be required to
do some falrly cextenstve planning.
Thiz will Include:

‘Setting goals for computer edueation
In the schools and relating these goals
Lo the overall cducational objectlves of
the district;

Instructional prioritics for the use of
computers; .

Schedules for placing computers in
the elementary and secondary schools;

Criteria fdr selection of the hard-
wire and software;

Planned revisions in the hasts cur-
t{icula of the schools designed to incor-
porate the use of computers, and

After school availabitity of the com-
puters for use by parents and stu-
dents.

The Federal grants are Lo be:
matched, with the Federal share get at
75 percent and the non-Federal at 28
percent, The non-Federal share can
come (rom public or private sources,
and may be in cash or kind. Local dis-
tricts that can make arrangements
with  busineases, and industries to
donate equipment, personnel, or cash
will not have to use thelr own funds
for the matching share. Private school
studonts would be cligible for assist.
LULR

The bill provides $20 milllon a year
for 7 years to the National Sclence
Foundatlon for the establishment of
teacher-training institutes. These in-.
stitutes would -provide more Indepth
tralning for teachers than the inserv-
Ice tralning that the title I grants witl
support. Proper preparationn of toach-
ers is crucial to the success of & com.
puter education program. Theso {nsti-
tutes will offer teachers an opportuni-
ty to learn about computers and the
beost methods for using thiem in the
schools.
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Evaluations of existing hardware
athd software and research and devel-
opnfent on now software and lnatruc-
tional models wilt provide much of the
underphbining for new programs of
computer aducation. Title III of this
bill authorises the National Sclence
Foundation to provide assistance to or-
ganizations that have expertise to
carry out this rescarch. .

The planning requirement In this
leglstation s extremely flmportant.
‘Schools necd to take & eareful ook at
the role of computers In the totalyur-
ricuiam. They also need to consider
such questions as whether to tnstitute
saturation programs at a Hmited
number of schools or to provide com-
pute én cvery classroom in a particu-
lar frade throughout the district. ‘The
bill does not set a goal for a specific
ratio of students Lo computers or dally
access time per student.

Plans arc to Include afterschool

" avallabllity of computers for parenis

and children. This would permit par-
ents and children to spend additional
time working on the computers and
gaining familiarity with them. Such
afterschool programs would be espe-
clally helpful to those withoul access
to computers at home. The children
who do not have computers at home
are vory likely also attending schools
which are least likely to hiave comput-
ors.

The benefits of the growth In com-
puters are not evenly distributed
among schools serving different soclo-
economie groups. One study has found
that 70 pereent of the schools in more
affluent areas had at least one micro-

computer, while only 40 percent of the-

schools in poorer arpas were 80
equipped. Another study found that
twice a3 many students in well-to-do
urban arecas sald that they had ever
used a computer In school as students
in disadvantaged urban areas. The
number of computers ip homes (ar ex-
cecds the number In schools and the
lion’s share of those computers are Jn
more affluent homes, including many
with chlidren. The additional exposure
to computers in the home creates fur-
ther disparity between rich and poor
children,

The funds under the Computer Edu-

cation Assistance Act of 1984 will be .

used in all schools, buts at {cast half
the funds wil! be targeted on schools
with poverty-level children. Priority
also I to be given to schools with the
greatost need for computers. By estab-
lishing the targeting requirement and
the priority for underserved schools,
tho LIl alns to concentrate its re-
sourcea in a.way that benefits schools

. and children that are falling behind in

computer usage. Funds will be allo-

91

oftted to the States half on the hasis of
school age children and half on the
basis of the number of poverty-level
chlldren.

The srant funds can be used for
planning, acquisition of hardware and
software, and teachor-training. ¥Xach
district will decide the mix of usos to
which they will put their funds. This
provides school districts with a great
deal of {lexibility.

In addition, the non-Federal match-
ing share can be In-kind, such as dona-
tions of equipment or personnel serv-
fcos from private sourcos or f{rom
public agencles. Thia provides addi:

tional flexibility and an incentive for
local school districts to involve the
business community in thetr planning

Mr. Prestdent, the program of plan
uing and grant assistance for the ppr
chase of equipment, tralning, and re
search suthorized by this bill will pro
vide Federal sced money {or computer
cducation programs. A great deal of
flexibility is allowed and the result
should be a better cducation for all
children. This result 18 important for
the growth and success of our children
mdl(_mr country.

BEST COPY AVAILABLE



LRJCEST COPY AVAILABLE

Aruitoxt provided by Eic:

17

Chairman Perkins. Go ahead.

Senator LautenserG. Thank you. In the world economy of to-
morrow, comparative advantage will be increasingly a function of
innovation, adaptability and technical browess. In this country, we
are blessed with a resourcefu). independent, creative people and an
economic system that rewards enterprise and initiative. With the
right public and private policies, 1 b(*ficvo that America can contin-
ue to E an effective leader in the international marketplace.

Education, training and research are cssential ingredients to
keep this country up to the mark. The rash of reports issued last
year by the Commission on Excellence in Education and others
shows a serious concern that education in the United States, is not
cqual to its task. Business leaders are worried, too. A recent article
by the chairman of the National Association of Manufacturers out-
Iined this concern. He said, “For the first time in our history we
may produce a gencration less educated than its predecessors,
More alarmingly, it may possess the wro W skills or simply inad-
equate ones for the jobs of the future.” /

I share that concern and would like ud (o begin to make strides
toward vevitalizing and reinvigorating American education. Com.-
puter education will be a major part of that process. Educators
nced to begin to l'(‘ViS("(‘lll'l‘i(‘ll{ll and teach the skills so important
to our changing cconomy. We have got to move away from rote
learning to an emphasis on the collection, manipulation and use of
data so important, critical, to an information-based cconomy. With
the riszht..kind of planning, computer education can be integrated
with the regular curriculum enhancing the teaching of all su jects,

One simple example can show the way that computers can im-

rove the teaching of a traditional subject. One of the best ways to
rem'n to write we‘i(I is to do a lot of writing and to revise and edit
and rewrite. Children, not unike the rest of us, are reluctant to do
the necessary rewriting. The L want to have to copy the mate-
rial over and over again. W%;l rocessing programs, very simple,
on computers have revolutionizeq this process. ﬁusic text need only
be introduced once. After that, the changes are simply the words
that need vevision. Suddenly, rewriting becomes fun instead of a
burden. . ‘ :

I had a direet and personal experience in visiting a school in
New Jersey. It'svalled the Computer Laboratory. (‘-hirdrc‘n ubout 8,
Y, or 10 years-old were working with g series of terminals in front
of them and when I asked one of the children what they were
learning, h¢ said to me, “Arithmetic."” When | asked another child
what she was learning, she said, “Spelling and English.” The fact
of the matter is that, as I see it, the computer ought to bé more of
a pencil than a book, a tool for conventional learning.

he bill 1 have introduced, S. 25632, along with Senators Dodd,

Kennedy, Byrd, and Moynihan, is the result of consultation with"

educators, parents, legislators, and other concerned citizens, It's
called the Computer t:)ducution Assistance Act and this bill pro-
vides for a competitive matching grant program, Among the high-
lights of the bill are an emphasis on careful planning for the incor-
poration of computer education in the school curriculum and the
tmportance of teacher training and research for the use of comput-
ers in the schools.

1|
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The grant program is authorized for 7 years---$150 million a year
for the first 4 years and after that such sums as necessary for the
remaining 3 years. It provides assistance to schools for planning,
purchase of computer hardware and software and it‘servico teacher
training. Our focus, our emphasis, is on the plannihg and training
phases. The funds will be #located to the States, half on the basis
of the school age populatfon and half on the basis of thg title 1 for-
mula used for aid to disgdvantaged schoolchildren. .

Each State will maké grants to local school districts. Applicants
must assure that at le half the funds are targeted on schools
with the greatest nieed folNgomputers. School districts will be re-
quired to do fairly extensie planning. The grants are to be
matched with the Federal shaly set at 75 percent and the non-Fed-
eral share at 25 percent. The Bill also provides $20 million a year
for 7 years to the National Scvifnce Foundation to establish teacher
training institutes. These insgfitutes -would provide more indepth

: training for teachers than the inservice program supported by
' prants under title 1 of this bill.

'l‘itlc‘l] of 8. 25682 authorizes {unds for the National Science

/ Foundation and the National Institute of Edutation to provide as-

sistance to organizations with the expertise for conducting research

,/ in computer education. They would evaluate the existing material

and develop new software and approaches to instruction. My bill is

similar in intent and structure to 1LR. 3570, the bill introduced in

the House by Congressman Tim Wirth. The principle difference is

in the grant program. The length and amount of the authorization

in the two biﬁls differ as do the formula for distributing the funds

to the States, the range of uses for which the funds can be used

and the requirement for matching funds. 5

Congressman Wirth and 1 share the same goals. Clearly, the Con-
gressman has taken a leadership role in the House, along with this
committee, and Congressmen Downey and Gore. )

. The grant prograing in my bill and the Wirth bill differ in sever-
al respects. Let me explain the points of departure. A number of
studies of computer education have indicated that there is already
a large difference in the availability of computers between the well
off and the poorer school districts. To address that ineqiity, S. 2532
divides the grant funds among the States according to the propor-
tion of poverty level children as well as the general school age pop-
ulation. '

Under the grant. program in my bill, funds can be used for the
purchase of software as well as hardware and for planning and in-
service teacher training. The incentive and funding for planning is
essential if computer egucution is to achieve its promise. Flexibility
is also important to allow schools to determine the proper mix of
equipment and services thtﬁﬂt{hey need to develop the program they
want to achieve Schools thet have enough computers concentrate
their resources=on obtaining new software or planning under tNe

rovisions of my bill. Finally, S. 2582 requires a 2h-percent match-
ing share {rom grant recipients. This requirement will make the
limited Federal funds go further. At the same time, poorer school
districts will not be penalized because the matching share can be in,
services or donations not just cash.

T . 53
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Computer edycation is no substitute for the three R's. Putting
computers m the classroom is not a panacea for the problems
facing American education today. But carefully designed computer
education programs can clearly help. 1 am pleased that the com-
mittee reco?mzes the need’ to explore computer education. 1 hope.
that you will consider the legislation before you today and approve

R some form of assistance to help the schools enter and compete in
the information age.

For the record, ns 1 mentioned, 1 will be submitting a more de-
tailed statement, which | made at the time the bill was introduced.

1 I thank you, Mr. Chairman. I would be happy to answer any ques- .
tions.

Chairman Prrkins, Senator Lautenberg, let me ask you if you
can remain with us a few minutes. | understand that Congressman
Downey will have to leave. very shortly and we want to get his
statement and interrogate him a little bit.

(o nhead, Congressman Downey.

[Prepared statement of Thomas J. Downey follows:]

PrREPARKD STATEMENT OF HoON. Triomas J. DOWNEY, A REPRESKNTATIVE IN CoNGRresy
From Tuk StTaTE or NEw Youk

Mr. Chairman, a year ngo 1 appeafi before this Subcommtttee to prosent a state-
ment in support of LR 1134, Fhe bill which | introduced to create the National
Centers for ll)(?rsonul Computers in Education. | appreciate the Subcommiltee's con-
tinuing attention to this bill, und I welcome the oppoertunity to speak briefly about

- the bill this niorning.

1 beliové that the need for this bill has tnereased sinee it was first introduced in
1978. Although no one doubts the importance of computers in educntion today, there
18 little concrete assistance Kiven to school districts, administrators and teachers in
overcoming the many problems they encounter in intograting computers into the
schools of the Nation, !

A recent study by the Conter for Social Organization of Scheols at The Johns
Hopkina University found that though the use of microcomputers was rrowing i
schools, most new microcomputers are being purchased by schools that alvendy use
computers. It would seam that the greatest difficulty lies in the initial wntroduction

- of computers into schoola. Once that bridge is crossed, then further dovelopment of
computer use is relatively casier. It would also appear that the gap between more
affluent. schools, that already have committed themselves to computers, and poorer
schools, that may not have had the resourees or the expertise to wse computers, is
increasing. 1LR. 1134 would help those school districts which have not yet begun to
use computers by providing (Eem with information on available software and
courseware, .

When the Superintendent of Schools in Houston recently addressed the First Fdu-
cational Assembly of the National School Bonrds Association he related the oxperi-
ence of Houston. The Houston schools have made a strong commitment to comput-
s ers and plau to use computers and videodiscs for {ifty porcent of the gchool's instruc-
tional neegls within five years. The Superintendent's advice to the assombled super-
intendents was “"Have a plan. Make suro you have an expert or hire one.” If we
establish the National Conters for Personal Computers in Education we will relieve
sonte of the pressure on smaller school districts, and poorer school districts, to hire
their own experts. The National Centers will be able to assist them in developing
their own plans. I think that this is an important and attainable goal.

Lot me briefly recapitulate what H.R. 1134 dovs. It eatablishes the National Cen-
tors for Personal Computers in Education under n grant program of the National
Science Foundation. The number of Centers will depend on the ayailable funds. The
purposes of the Centers would be to identify existing cducatighal computer pro-
grams and develop new educational courseware; to develop teacfer training materi-
als; and to monitor and disseminate new materinls in cducafional technology. |
would like to higlllight ono particular function of the Centers:fthe Centors wiﬁ not
ué) a mechanism to inform tﬁe computer industry of the speciflc computer needs of
eduycation. We must keep in mdd that the development of new computer technology
ig a two way street. If industry is able to ascertain the particular problems and

tox
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needs of educators, it will be better able to respond to those needs The grant shall
last for three years, at the e uch time cach center will have to evaluate the
program nnd publish a repott on its ipplemgntation. . :
r. Chairman, es(ublis[\nwn[ of th¢ National Centers for Persongd Computers in
* Education would be a first step in de@ling with the much larger issue of computers’ .
offect on education. We must make o strong commitment to support the best use of '
computers in our schoolrooms that is Possiblv. That is why I also sponsored the
Computer Literacy, Act of 1983, ILR. 3730, which was introduced by my distin-
&Jished friend from Colorado, Congressman Tim Wirth [ strongly suppost Mr. ‘
irth’'s bill and am encouraged that it deals with wmany brogder computer issucs.

1 think that it would be entively appropnate if the specifications contained in
HR. 1134 concerning the National Centers for Personal Computers in Edueation
were to be incorporated into Title HT of HLR. 3750, Thus would provide a comprehen-
sive approach to the problem of the development and dissemination of computer in- r
formation and it would also allow a cloger intoeraction with the activities ol the Na-
tional Institute of Education whicl has already begun to develop some of the means
necessary to disseminate such information. [ believe that the Nation's schools wilk
benefit greatly fram such a strong and comprehensive approach.

Finally, 1 would like to commend the Memhers of this Subcommittee for their con-
tinuing attention to the needs of educators and students. I am sure that together we
can fashion a bill that will bring the fruits of computer technology to all HL‘%IO()IH and
students in the United States. - ”

STATEMENT OF ll()}. THOMAS J. DOWNEY, A REP ESEN’I‘A’I‘IV;]
IN CONGRESS FROM THE STATE OF NEW YORK

Mr. Downgy. Mr. Chairman, unless somebody tellg you some-
thing different, 1 can stay-'til 10 o'clock at which time the Ways
and Means Committee goes into session.

Chairmhn Perkins. Go right ahead and then we will interrogate..

Mr. DownEey. Thank you, Mr. Chairman. A year ago I appeared
before this subgommittee to present a statement in support of H.R.
1134, a bill which 1 introduced to create National Centers for Per-
sonal Computers in Education and 1 appreciate the subcommittee’s
continuing attention to this bill. 1 welcome the opportunity te
speak briefly about it this morning. .

I believe the need for this,bill has increased since it was first in-
troduced in 1978. Aithough no one doubts the importance of com-
puters in education today, there is little concrete assistance given
to school districts, administrators and teachers in overcoming the
many problems they encounter in integrating computers into the
scHools of the Nation. \ ' : '

A recent study by the Center for Social Organization of Schools .
at ‘the Johns Hopkins University found that though the use of
microcomputers was growing in schools, most new microcomputers -
are being purchased by schools that already use computers. It .
would seem that the greatest difficulty lies in the initial introduc-
tion of computers into schools. Once that bridge is crossed then fur-
ther development of computer use.is relatively easier. .

It would also appear that the gap between more affluent schools .
that already have committed themselves to computers and poorer
schools that may not have had the resources or the expertise to use
computers is growing. H.R. 1134 would help those school districts
which have not begun to use computers by providing them with in-
formation on availdble software and courseware. .

When the superintendent of schools in Houston :recently ad-
dressed the first educational assembly of the National School
Boards Association he related the experience of Houston. The
Houston schools have made a strong commitment to computers and

£
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lan to use computers and video disks for 50 percent of the schools’ -
instructional needs within 5 “years. It was the superintendent's
advice to the assembled superintendents to “"Have a plan. Make
sure you have an expert or hire one.” If we establisf) the National
Centers for Personal Computers in Education, pressure on smaller
school districts and poorer school districts to-hire their own experts
will be decreased. 3 ‘

The National Centers will be able to assist them in developing

theilr own plans. 1 think that this is an mmportant and attainable
goal. .
Let me briefly recapitulate what H.R. 1134 does. It -4stablishes
National Centers for Personal Computers in Education under a
grant program of the National Science Foundation. The number of
centers will depend on available funds. The purpose of the centers
would be to identify existing educational computer programs and
develop new educational courseware, to develop teacher training
materials and to monitor and*dissemipate new, materials in educa.
tional technology. ' : '

I would like to highlight one particular function of the centers.
The centers will set up a mechanism to inform the computer indus-
try of the specific computer needs of education. We must keep in
mind that t velopment of new computer technology is a two-
way street. llmndustry 1s able to ascertain the pa&iculnr prob-

S
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lems and nee educators, it-will be bbtter able respond to
these needs.

The grant shall last for 3 years at the end of which each center
will have to evaluate their own program and publish a report on
its implementation.

Mr. Chairman, establishment of the National Centers for Person-
al Computers in Educatipn would be a first step in dealing with the
much larger issue of computers’ effect on education. We must
make a strong commitment to support the best use of computers in
our school rooms that is possible. That is why I have also cospon-
sored the Computer Literacy Act of 1983, H.R. 8750, which was in-

. troduced by my distinguished' friend from Colorado, Congressman
Wirth, I strongly suppbrt Mr. Wirth’s bill and encougage that it
deals with many broader computer issues.

I think that it would be entirely a ropriate if the specifications
contained in my bill concerning t%e %)ational Centers for Personal

*  Computers in Education were incorporated into title III of H.R.
© 3750. This would provide .a comprehensive ‘approach to the prob-
lems of the development and the dissemination of computer infpr-
mation and would also allow closer interaction with the activities
of the National Institute of Education; ‘wWhich has alread begun to
develop some of the means necessary to disseminate suc{\ informa-
tion.

I believe that the Nation's schools would benefit greatly from
such a strong and comprehensive approach.

. Finally, I would like to commend the members of the qucommib
tee for tl)"leir continuing attention to the needs of educator®and stu-
dents and I am sure that together we can fashion 2 bill that will
bring the fruits of computer technology to all schobls and all stu-
dents in the United States. ‘

Thank you, Mr. Chairman.
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Chairman Perians. Let me ask Senator Gore here this morning,
do you want to keep your bill separate and not merge it with the
other bills here? Do you have some feeling along that line?

Mr. Gorg. Well, first, Mr. Chairman, let me thank you for pro-
moting me the easy way. I am working on it the hard way.

1 would be content with the judgment of the subcommittee on
that measure. I think that there are differences between this legis-
lation and the others that are being considered. This one has a
more narrow focus in that it is directed just at the educational soft-
ware problem. I think the answer to your question would depend in
part on your expert judgment as to legislative strategy. If you
think its chances are increased by merger, then, of course, I am all
for that. Otherwise, 1 prefer to keep it separate. But 1 will accept
the subcommittee’s judgment. :

Chairman PERrkINS. Senator Lautenberg, I don’t see much differ-
ence in your approach and Mr. Wirth's approach except that your
bill seems to favor the poorer districts of tﬁe country perhaps to a
greater degree. Am I correct in that analysis?

Senator LAutTenBerc. Mr. Chairman, in part because we are
saying that 50 percent has to be directed toward the poorer scl:gz"

i

3

districts. But | think there is another difference though, agapi, .
many of our objectives are similar and would eventually, It k?
be merged, and that is that our focus is on the planning side. Wha
we are saying to the school disigdets is, “Think out very carefully
how you intend to use this. We believe that hardware alone is
the answer and, frankly, we don't believe thgt software alone is the
answer. The curriculum has to include all of fhese parts of the
tripod and that is the teacher trainers who are equipped to do the
training, the software and the hardware.” So we are talking about
the planning process as the critical element in this. 1 want the
schools to tell us how they intend to use it, not to just throw hard-
ware out there. If you give a nontrained person an airplane, it
could be the best functioning airplane in the world and it's not
going to do them any good. The same thing is true, very frankly, of
computers. . co

Chairman Perkins. Now, Mr. Downey, do you believe that your
bill could be blended in with Mr. Wirth's bill?

Mr. DowNey. Mr. Chairman, 1 do. I think it could find a happ§
resting place in title III of Mr. Wirth's bill. The goals, as distin-
guished from Congreéssman Gore’s bill, are much mere similar to
what Mr. Wirthis-trying to do. So, I think that we are little more
specific with rekpect to the use of courseware and saftware and the
need for centers than Mr. Wirth's title 111, so I think we could find
real accommodation there. -

Chairman Perkins. Mr. Miller, you have been sitting)here the
whole time. ’

Mr. MuwLer. Thank you, Mr. Chairman. 1 want td thank ‘the
members of this panel f)(;r their work. Last year there/were a lot of
speeches about computers and technology and the n gi to do cer-
tain things about it. I am delighted that all of you ha¥e stuck with
this subject. I think you have presented what I hope Will become a
package for this committee to report out because I think that the
concerns that you address and tﬁat others will address later this
morning must be addressed and that is there appears to be a basic

“ A
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mismatch between the oducnt.io\hal institutions in this country and
the availability and the utilization of this technalogy for tearning
purposes. After watching all of the commotion last year, it does
appear that computers are samething that you are simply going to
lay on school diftricts and they are going to use to therr highest
and hest use. _ <

We would. do well, [ think, to take a little addisional time to find
out how the school districts are prepared to use this, whether they
are prepared to use them, whether there will be safeguards for the
investment that we are prepared to make. Also, I think, Albert,
that your legislation to encourage, to the extent that we can, if it's
feasible, the private sector in the educational field.

Early on, when we had hearings out in California, it appeared
that some of the educational programs might have been there to
dazzle Members of Congress more than they were to educate the
students. I am concerned now a couple of years later that we might

t have come as far as we could possibly come. Perhaps by at
Aedgt providing some prospect of a market for people who want to
upgrade the software, we might be able to do that.

would just finish by saying that, Mr. Chairman, I would hope
that we would also undorstang finally that the utilization of com-
puters 18 not going to be properly done absent the willingness of
the instructors in our school systerhs to accept them and to use
them. I think that whether we hybe the national center, whether
we provide training programs, #s Senator Lautenberg does, we
must address that issue becausé we talk about computers being
user compatible or friendly. If they are not friendly or compatible
.to the instructors in the classrobm, they will sit idle as later wit-
nesses will show us, that they are used very few hours of the school
week or the school day.

So, I would hope that the committee would have the desire to in-
corporil_te the best aspects of these three or four different pieces of
legislation and really put forth a thoughtful proposal that can be

utilized and not simf)ly our desire to look like we are participatingf’

in this technological revolution with respect to education. I know
- that we have some glans to mark up several pieces of this leles_la-
tion. I would hope that we would find a way in which we could in-

corporate them into, finally, a package that addresses the educa- .

tional needs and desires for computer iteracy.
Thank you.
Chairman PerkiNs. Mr. Bartlett.

- Mr. BARTLETT. Thank you, Mr. Chairman. 1 appreciate the testi-
mony and the bills. I have essentially one open-ended questign for
all of the witnesses. As I read your bills, I contrast them, for exam-
ple, with the bill that passed tf)llis House last year, H.R. 1310, which
18 the Math and Science Improvement Act, which, in fact, provided
more or less block grants for math nnd science around the country,
But then it permitted use of those-funds, in part if they so choose,
for computers and their applications and for hardware and soft.
ware acquisition, I would detect that the thread’that seems to be
running through-your bills that'g different from what was in that
bill would be tﬁat you would enfourage a nationally directed acqui-
sition of computer hardware, as well as development of curricula
and software development. Some of us on the committee—it was re-
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flected in part in ILR. 1310 -would tend to assist school districts
with some extra funds, but would leave to the local school districts
discretion on how to apply and how to develop the curricula, Is
that generally the difference?

Senator Lavutenserc. If 1 might, Mr. Bartlett, that is not the
intent of ouY bill. It is intended to encourage the development by
the local school districtsYof the curriculum and the program neces-
sary to use the technology for general teaching. We create a train-
ing facility or a training program just to make sure that there are
-teachers, there are-instructors, available to handle the course work
and we mu#o the demand, again, of the school district for a plan or
a program lor implementation.

- So, our mission is to make sure that the local school district is
very tnvolved, that they have—a critical element for us is to train
people to work with these tools and to make sure that they know
what they are doing when they get into the classroom to work with
the students. We prefer the local initiative wherever we can get it.

Mr. Downey. I wouldn’t change that at all other than to say that
my legislation doesn’t contemplate that there is a national answer
to a lot of different problems. So, I think that you will find that
different school districts obviously need different things. With the
national centers, U contemplate that they would be regional in
nature so that they would be adapted to a region’s needs and that
school districts can draw on the expertise available there for their

« own purposes, that this would not be saying, ““Yes, here is the ideal
way to learn math or science or to understand English,” but that
there are a variety of ways to do that and those variety of wayg
would be available at a vegional center near the locality.

* Mr. Bartierr. If there were ways to perhaps introduce some

' flexibility into your bill, that woul(fl not be outside of your inten-
tions? Let me give you an example. On the top of page three of Mr.
Downey's bill, you describe the l@SpOhSlbllltl(‘b of the center, and
one of the responsibilities would be “to identify and develop cur-
riculum materials for instructing students.” So, you contend that
that would not be national curriculum=but . regional curriculum,
which is still not school district curriculum?

Mr. Downey. Absolutely. s -

"Mr. Gore. If I could respond to your first general question. This
legislation, H.R. 4628, is not designed to have a national directed

. effort. It is designed to bring to Eeur the resources of small busi-
nesses, entrepreneurs, high tech startup companies and venture
~ capitalists to bear on the solution for this problem.

I think that, if 1 can give agroadel philosophical answer to the
question I think you are getting at, eventually, over time the forces
of the market would work this problem out, but it would probably
"take a very long time because of the nature of this market. When
you have school districts, principals, and teachers gll across the
country with almost 100 different formats in the hardware they are
using, all scrambling for a few good educational programs, venture
capitalists are not interested in altlcxpatmg in that kind of
market. They are just not doing it. They are going to other parts of
the computer market. The talented software writers are not spend-
ing their time and effort going after the educational market be-

- g - BEST COPY AVAILABLE




B

Hh

cause there are much more lucrative opportunities and the market-
place looks very chaotic to them ,

I stress that eventually, over time, it would undoubtedly sort
itself out, but if we can hasten the time when we take full advan.
tage of thig technology in improving cducation, she roturns for our
country are going to be remarkable.

What this bill does by contrast to the ecarlior effort passed last
year 18 to try to draw the entrepreneurs and the ventures capital-
18L8 toward a more concentrated focus on educational software.

‘Mr. Barrierr. Thank you, Mr. Chairman.

Mr. MiLLER. Mr. Chatrman, if | might.

Chairman Perkls. Go ahead, Mr. Miller.

Mr. Murer. Jush in that vein, as we put forth under Senator
Lautenberg’s bill a substantial amount of money for the Ylu'chusv
of hardware, what is the intermediary between the schoo district
that goes out to purchase hardware that has a plan to use that and
recognizing whether or not that's going to be compatible, assuming
that we could develop edueational software ns you would like to do.
I don't know if that's Mr. Downey’s national centers because |
think there are already school districts that have made purchases
of hardware that now find out that it cannot be utilized. There is a
proprietary interest in developing software for only certain kinds
of hardware.

How do we addresy that? You have millions of schuolmoES. if

you will, and many unsophisticated purchasers and 1 guess § am
Just terribly concerned that we end up with a lot of hardward\\We
went through this' years ago with education aid and we ended P
with a lot of tape recorders and shide projectors wemhed uway in
the closet because they were never quite used or there was no
follow-on program.

*" I like the package that is hoere but 1 am very concerned that it
baome integrated so that the Federal Government doesn't lay out

there is no follow-on prog®am.

- 3150 million to buy obyolo equipment or cquipment for which

Aruitoxt provided by Eric
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Senator LAUTENBERG. My Miller, the observation is a proper one.
You said something inyout earlier remarks that I had to reflect on
for just a moment. The programs that you saw operating out there
you thought maybe were developed to dazzle the Congressmen.
Since 1 come from the computer corporate world, 1 am more daz-
zled by the process of the Congress than | am by the programs that
we would be looking at. .

It's our intention that this not be $150 million worth of hardware
purchase. As a matter of fact, we specifically in our bill encourage
the planning process to take place by allowing some part of those
funds to be used specifically for planning, to cncourage the districts
to go ahead and call on consultants. We would like to see it done
through the State departments of education. T 1t’s where we think
the assignment ought to come and for the ptiorities to be estab-
lished by those groups. .

I offer our bill, $150 million. not an enormous sum of money by
any yavdstick; for 4 years to try and mode! something for the

- future. Four years is a short period of time and, again, not a terri.

bly large sum of money, to see what happens when the school dis-
, \
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tricts have an opportunity to work with the hardware of their
choice.
Now, there certainly hagto be a recommendation to say, “Listen.
Don’t take this piece of hardware that was developed last week by
three young people—-and I won't say California, but New Jersey or
someplace else—-and they may not have the capital.or the resource
to continue their business. Some kind of guideline has to be there. N
But | think the gujdeline is going to be essentially, “What kind
of programs, what kind of teaching mstrument is this goirlg bo be,”
and 1 believe that the process of review and on-line work thhit we
will find out where we ought to be apportioning the money be- ‘
tween hardware, software and, again, teacher training.
. Mr. MiuLer. My concern is there is & lot of little school distriets,
as Tom pointg out in his testimony, that will not have the exper-
tise. If you even rpad the literature avound the personal computer,
a lot of things that are said to be IMB- or A;);)L‘-C()n\pu(ihle don’t Co
turn out to be go compatible. They don’t quite work that way. They
need modifications. My concern is how do we get the match be-
twoen the software that Congressman Gore has addressed himself
o to that I think is essentinl’and the fundamental need of a school
district to have the resources with which to purchase the hardware
50 that, we don't have people who end up with something that is
: not managenble or cannot be utilizeil to its highest potential.
There are horror stories i this industry utou( people who have
made investments  major corporations that have made invest-
ments in information systems only to find out that it never imet
their needs and arc pul{in;\r them and putting in new ones. It's an
evolving industry and I am afraid that we look at it sort of in the
static approach that, “If you could just get yourself this hardware,
this software and a student, you could work it out and have better
educated product.” 1 don’t know if this technology allows for that.
Mr. Gore. If 1 could address that just briefly. This chaos afd in-
compatibility in the market is part of the reason why venture cap-
italists, entreprencurs, software writers are now staying away from
the educational market. Hart of the incompatibility problem on
which your question is prgmised has to do with the design of the
software. If you take the &ve leading formats that are currently in
use in schools today, you cayp design a picce of software in a fashion
that makes it relativély eayy to translate that software {rom its
original format into the fofmats compatible with the other four
leading systems. & .
Unfostunately, today it's commonplace when a good program is :
developed for the architecture of that program to be designed in a
way that locks it into one specific format and makes it very diffi-
cult to translate it into the others. To the extent that the criteria '
used by this board established in the software corporation would
incluc » ease of translation and compatibility, lxou would stimulate
a flow of high quality educational software that was not format-
gpecific, but could be replicated into the different formats that are
in use.
So, in part, this providu‘s an answer to that problem. One final
comment on this. The subcommittee ought to have—in my view, |
think it's critical to have a clear view of exactly what the nature of
the currently available software is. Some programs dazzle—-—
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Mr. MuLkr. Let me ask you-- 1 am going to get very fundnmen-
tal here. '

Mr. Gore. All right. Go ahend.

Mr. MiLLer. If we passed an Federal lnw that said, “Schools will
be only allowed to buy an IBM Personal Computer,”” would the
market in software develop itsell becnuse the potential to play on
that record player, as you pointed out earlier, is simply so great
now that people are going to respond to that. My concern is that
we have people buying $39 computers and $3.900 computers: - -

Mr. Gore. Well, that's precisely what's happening in the busi
ness markot today. It’s all flowing toward IBM-compatibility.

Mr. MuLgr. 1 understand that.

Mr. Gork. Down the scale that is not happening. There is still a
much greater diversity.

Mr. Downey. George, if I can try and deal with your question be-
cause I think I have an answer for it. It is somothing that I have
seen in school districts on Long lsland. The threshold decision as té
what computer to buy for the school district should be answered by
someone who has no axe to grind, no product to sell. That is the
whole purpose of the national center or the regional centers be-
cause you would be able to go there and make the threshold deci-
sion with impartial experts who would sny look, “You have got a
school district where your children are falling behind in reading, or
you have these other problems, we suggest that this is the system
and this is the type of course that you might want to look at,” as
opposed to what the superintendent of the Ilouston schools told the
educators, “Look. Have an expert.” A lot of schegls are never going
to be able to afford experts. Frankly they are ngf going to have the
money to be able to make mistakes. That is fhe purpose of our
bill—to make sure that school districts, in thatfense, are guided to
the right type of equipment and to the righ? type of coursework.

Chairman Perkins. Congressman Wirth, we are delighted to wel-
come you here this morning. We have had, I think, a very healt.h({

discussion. I mentioned to Congressman Downey about the blend-
ing of his bill and your bill together and to Senator Lautenberg
that perhaps his bill would serve some more needier sections of the
country than your bill, but we are delighted to hear from you at
this time. We want to take some action; when we get these hear-
ings completed on these bills. -

Mr. Gore has stated that he has no objection if his bill can be
blended in and we may just do that. I had previously understood-
that Mr. Gore thought maybe his bill should be reported separate-
ly. We will try to carry out your wishes along that line, Mr. Gore,
if you still think it should be reported separately and we will have
to report two bills. -

Senator LAUTENBERW. Mr. Chairmangis it possible for me to be
excused? We have a markup.

Chairman Perkins. Yes, thank you very much, Senator Lauten-
berg. We appreciate your coming here this morning. You have been
very helpful to us.

Senator LAutenBERG. Thank you very much.

Chairman PeRrKINS. You take his seat, Mr. Wirth.
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STATEMENT OF HON. TIMOTHY E. WIRTH, A REPRESENTATIVE IN
CONGRESS, FROM THE STATE OF COLORADO

My’ Wirtn. Mr. Chairman, my apologies for not being here. The
reason that we are hear with thig legislation 18 a question of edu-
cated computer literate -haves and computer literate have-nots m
this society. I just came from a session related to the Federal Com.
munications Commisgion’s recent order in which we are going to
have, if we are not careful, telephone haves and telephone have-
nots and that's why 1 was late and delayed and my apologies. The
issuc i very much the same. You all have talked about that and
we appreciate your continuing concern to make sure that all chil-
dren in this country have access to this future. The question that
we face, obviously, 18 how do wg do this?

One issue 1s the hardware and 1 think Senator Lautenberg has
addressed that and how do we get hardware into poorer schools
and how much is that going to cost? That is probably an issue of
levels of money and not a question of process.

The other two ssues are more difficult, 1 think—teacher training
and the question of broad expertise. The teacher training issue,
understand, has not been extensively discussed this morning. As
the chairman remembers, we went through a great deal of time in
the 1960's in the United States focused on teacher training and
teacher retraining. That is one of the things that we know how to
do and we know how to do it very effectively. :

Now, the bill that | have offered, combined with Congressman
Downey's bill, provides that kind of a base in expertise and ap-
proach—building on what we already do to retrain feachers. Realis-
tically, we are not going to go out and recruit a lot of new comput-
er, math, and science teachers in this country. We are going to
have to retrnin what we have. Let's get on with that business. We
can do it relatively inexpensively and with great effect.

The third part of the equation which you were talking about
when 1 came in, the questions of-the software and the compatibility
1ssues, are always difficult. Mr. Dowidey and I, I think, have come
to an agreement on how to put the two approaches that we have
talked about together providing basically a clearinghouse and in-
formation. .

A different approach is that suggested by Congressman Gore, set- '

ting ul) a somewhat private corporation, as I'understand it, to per-
haps help direct the marketplace more aggressively than Mr.
Downey and | would suggest ought to be done, but these are, 1
think, separable issues, as you were suggesting. h

have a more complete statement, which I would hope would be

included in full in the record, if I might, and I will stop here. I ap-

preciate very mueh your having this hearing and your continuing
concern, Mr. Chairman. .

To summarize, we have three basic issues: Have and have-nots—
we want to make sure that there is not that kind of division; No. 2,
retraining of teachers; No. 3, compatibility. I think all of those
issues are addressed if we could knit these three pieces of legisla-
tion together.

[Prepared statement of Timothy E. Wirth follows:]

b3
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PREvARED StATEMENT 0F HON Tiorny I Winth, A RerreseNTATIVE tN LONGRES
: Fros Tk Stark ok Cotorapo k.

Mr. Chaivman, 1 would lika to fivst oxpross my appreciation to von and the mem.
bers of the Subcommittee for holding this heaving to discuss o very important wsue
facing our nation's schools: computer literaey 1 would also hke to thank vour staft
for the holp and advice they have givon us.

Our nation is undergoing a transformation unhke any we have witnessed sinee
the industrial fevolution - -the iformation revolution- and the speed with which
this s oscurring is starthng. The nuwber of computer-related Jobs will viae to 30
million by 1990. Basic computer skills are beconung a pr(‘wuﬂ for a lavge
numbor of new jobs in our ecouomy as the computer becomtw-in office machine
almost as common as the t_levwrilor. Yet, m-cor(‘ing to n recent study. theve are
only 325,000 microcomputors i use for mstruction of Amevica’s 10 million students

Just as almrming s the disparity that ig becowing increasingly evident when one
looks at which studentg have the opportwty to benelit from the wformation reve.
lution. In schools in hi%ﬂ income uveas, it has been estimated that there s roughly
oue computer per 100 students However, in the nation's poorer school districts, this
ratio increases dramatienlly to approximately 200 students per computer While
theso ratios have 1m woved in recent yenrs, poorer sehools continue to lag behmd,
throatening the dvvol()pmont of a class of tcc‘micully illiterate Americans who will
b(‘.(vff(‘clivuly shut ont of competition for Jobs in a rapidly chauging economy

The problem of camputer literacy is much broader, however, than simply furnish-
g schools with computers. As we learned in the 1960°s theve is potentinl for great
waste by merely placing new equipment in schools without e ecquately traming
teachers how to use the o wipment. Particuluvy in these times of fiscal vestraint,
such waste must be avoided. In addition, a concern voiced by virtually every eduen.
tion official who has addressed the issue of computer htevacy w the Kurk of Gahlity
software and the difficulty of obtaining information on what computer hardware
and software would best meet an individual school’s needs. The problem of comput.
er literncy wst be dealt with through a three-pronged approach addvessing (‘ll(‘,l of
these areas. i

These problemns were highlighted in report entitled Educating Americans fhr the
2lst Century,/ recontly by the National Seience Foundation’s Natioua! Sgence
Board. While the use of wodern information technology offers tremendous potédhtial
for improving education, the report said, there are certain problems which must be
dealt with, buch ns the income Kap between those who do nnd do not have access to
computers. the noed for training teachers to use these new techuologios, and the ga
(l;etwcon what is being producoa and what teachers actually need to teach our chil-

ren. .

In addition to these two serious problems which must be addressed, 1 would like
to point out that theve is a third Justification for this legislation Reseavch on cowr-
puter-nssisted instruction indicates that computers ol be an offective learning
device. I would like to submit for the record rosults of research concluding that com-

uter-nided instruction caun raise the academic performance of clementary students

Y a8 much as sixteen poercent and of high school studouts by as much as thirteen
percent. While more research is needed before firm conclusions can be drawn, these®
results are an indication of the positive impnct computers can have on the educn-
tion of our nation’s student.

- The Computer Litoracy Act represents n comprehensive approach to each of these
problems. The bill has four puvposes. Title I would provide scﬁools with the funds to
purchase computer hardware. &)‘?ﬁs money would be spread evenly thvoughout our
nation's schools so that every student will have equal access to the equipment, with
priority going to schools with the greatest need. A direct grant approach, rather
than providing tax ingentives to covporations who choose to donate computer to
schools, was chosen as the most efficient and effective means to achieve these educa-
tional objectives. Specifically, the tax code approuch provides no assurances schools
in poorer districts wonld have the same access to such equipment as would schools
in wealthier districts, and there is no guavantee that sohools would obtain equip-
ment best suited for their educational needs. Furthermore, a tax code approach dves
not address the remaining issues of teacher training and information sharing.

Title 11 would establish teacher training institutes to instruct teachers in the use
of computers. These institutes are modeled after those created by the National De-
fense [gdcuntion Act (NDEA), which the Congress pasged in response to the Rus-
sians’ launch of Sputnik in the late 1950's. Like the program established under the
NDEA, teachers who attend these institutes would receive o stipend as a substitute
for income is lost as n result of attending the institute.
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Title II1 would encourage the development of model courseware, ns well as call
upon the National Institute of Education (NIE) nnd the National Science Founda-
tion (NSF) to provide grants or contracts to evaluate existing hardware nnd soft-
wure nnd to disseminate this information to our natien's schools As you know, Mo
Chairman, there are several bills pending in the House on the issue of information
sharing and software development. While all of theso bills have the same goal in
mind, significally difforent means have been proposed ta achiove these objectives
After studying the issue, I concluded that NIE is partically weoll-suited to fulfill the
informationsharing function. The Institute currently has in place an extensive
mechanism through which it communicates to schools across the country. By plug:
ging into their existing network, information on computer technology can be trans-
mitted to schools in a very effective manner. without creating any new program or
mechanism. The NSF is woll-suited to ovaluation of existing hardware and software

iven its highly qualified staff, as well as the exporience they have in this area

Jowover, thare were aspects of logislation introduced by wmy collengue, Re
Downey, whigh improve on the provisions of HLR 3750 In particular, Rep. Downey's
legislation, H'R. 1134, outlined in more offective and specific detail the objoctives of
nny effort to improve the sharing of information. For these reasons, Mr. Downoy
and 1 have agreed to an appronch which we would be happy to recommend to the
Committee which we feel wall combine the best of both })i ls. We have worked with
Chairman Perkins and his styfl on this issue, and would be happy to discuss this
further with other Committee members who may be interested 1 would like to
thank Mr. Downey and his staff for their help in this offort.

Finally, the bill would establish medel adult training progrants in which comput-
ers, when not being used by students in the afterncons nfler school s out, can be
used to tench adulis and prepare today's workers for an economy that will soon be
upon us.

This legislation has broad support, having been cosponsored by 80 members of the
House and endorsed by the National Eduention Associantion, the National PTA, the
American Association of School Administrators and the Rural Education Associa-
tion. ;

In closing, 1 would like to sgain thauk the subcommittee for their attention to
this issue and for holding this hearing, and 1 woudd be happy to entertain, questions
uny nember may have.

Chairman Perkins. Let me ask you, Tim, what's your best judg-
ment about the type of bill that we can enact this year?

Mr. WirtH. On the one hand, if you were to take Mr. Downey’s
bill and my bill and put it together, over a 10-year period of time
we. are talking about a not insignificant expenditure of money. On
the other, we are talking about a cost over the next 10 years that is
one-seventh the cost of last pattern, a carrier battle group, in the
water.

Chairman Perkins. While you are on the cost factor, do you
think we should enact a more or less modest bill to get it through
the House Chamber? . Y

Mr. Wirt. Well, [ would hope that we could go to the House
floor, Mr. Chairman, with the idea of what, in the ideal world, we
ought to do and then point out that we live with reality. But 1
think it is our responsibility, and it is also my own belief, that you
make the case that you thihk is the right case to be made and you
carry it as far as you possibly can. When we get to the House floor,
I think the bill will inevitably get pared down, but it is our respon-
sibility to say, “This is what we believe is the right formulation.”
We do that going up to the House floor and when we get onto the
House floor, make the changes that I think you and I realistically
understand have to be made. , :

That’s the toughest issue. Beyond that, it seems to me, the com-

- ponent of information, as Mr. Downey has been suggesting, the
notion of teacher training and the notion of how you get the hard-
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have all sug, ested, are very casy t t soget?or in a single bill.

Chairman Prrxing. Well, assumin gt the Committee approves
the substantial local grant program, do gou feel that it would float
on the floor, or ShOlﬁd we cut it down considerably and perhaps
blend your bill together with Mr. Downey's bill? Just give me your
views along that line right now.

Mr. Wirtn. I think My Downey's bill and my bill are mergeable
but they don’t really focus on the'cost issue as much as the compat-
ibility issue. M. Downey and 1 have tome to agreement, working
with your staff, as to how the two billy together. That leaves
aside, however the question of cost. I suspett we are going to get on
the House flpor and say that we better do it perhaps more ‘modest-
ly than I thy any of us in this room would like to see us do in the
ideal world, but we don't live in that ideal world. So maybe we will
have to phase in the grants to local school districts in some fash-
on.

Chairman Perkins. Back in 1965 when we enacted the Elemen-
tary and Segondary Education Act—of course, we did not have all
of the computer technology then that we have today —there was a
great hue and cry throughout the Nation about inadequate o uip-
ment, outmoded equipment. At that time, we didn't adlow school
districts to carry over funds. Over $1 billion was spent foh equip-
ment in the early years. Then dozens of witnesses came ip 1ere
later told us.about how litt]e that equipment was utilized. In other
words, we just threw so much money away back in those dayy, So,
we have got to guard against throwing money down ratholes,

These bills are all deserving bills and we f);mre got to take action
in this area. We Just want to take the best action, that's my judg-
ment. R

Mr. WirtH. I think you are absolutely right. Mr. Chairman, you
will remember that I{md the privilege of running the title I pro-
gram in the late 1960’s and we were very aware of that point, of
warehouses, storerooms filled with audiovisual equipment and so
on that was bought with title I money because school districts
didn’t know what to do, which is precisely why Congressman
Downey and I address the compatibility isstie, the question what's
good, what isn'l, ood, and how do you use it, and the teacher train-
Ing part of it. Those' were bitter lessons, I think, that we learned
from the 1960's—how do you use this equipment and how do you
train teachers and develo curricula around it? That may argue for
as you point ou¢, more of a walk-before-we-run operation in terms
of moving computers into the classrooms. On the other hand, we
have had a lot of experiente in an awful lot of communities in the
country where very, very effective computer «education courses
have been set up. _ . . '

My own backyard, Adams County, CO, is, | tﬁmk. the first school
district in the cotntry where computer literacy is a requirement
for graduation. We have a lot of models like that around the coun-
try that can be used. , ’ '

Chairman PgRrkins. 1 was a_classroom teacher myself back in
933, right in the heart of the Depression;*for $89.60 a month. J de-
cided that nobody could make a living at’that wage and I got away
from it. I taught in the Knott County School System. But I am very

ware into the schools, as My Luutenberg and My Downey and 1
i*; th
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conscious of the way that the present Congress is constituted and
the difficulty we will have on the floor if we leave in any loopholes.
We have had all of that experience with seeing a lot of money
wasted in our lifetimes and that problem concerns me to a great
degree and we want to gscrutinize it and make sure that we get
gsomething that will float on the floor. That's what 1 am interested
in. Go nhend, Al

Mr. Gore. Mr. Chairman, yes. I wanted to clarily onc point. In
my earlicr response to your question about the posgibility of merg-
ing H.R. 1628 with the other bills being considered by the subcom-
mittee. | expressed the preference to keep it separate but I ex-
pressed some deference to your judgment and advice” Perhaps 1
could take the opportunity to pursue that advice after this forum s
completed later today, but my preference is to keep it separate.

Chaipman Perkins. Go uheu(Y, Mr. Downey.

Mr. Downey. 1 have nothipg to add to the- eloquence of my col-
leagues’ previous stutcments.‘Mr. Chairman.

Mr. MiLLer. Mr. Chairman.

Chairman PerkINS. Go ahead, Mr. Miller.

Mr. MiLLer. Tim, if [ could ask you, does your Iogislution require
any local match? Senator Lautenbery's bill does—it's a 75-25 propo-
sition. My understanding is you don't.

Mr. Wirth. 1 don't believe we do. . -

Mr. MiLLeEr. One of the things that we have tried to do in this
committee in this general area is to try torencourage the participa-
tion at the local level, in some instances of local industries, and
other organizations, to provide a public/private match because, in
some cases—I know in a number of districts in California—some of
the computers, in fact, have been provided by industries as part of
a training program and we ‘want to recognize that. H‘rhejietrict
can go out and get that kind of participation by the ffrivate sector,
we would be willing to recognize that and also the ssue of whether
or not there ought to be some burden on the local districts in terms:
of participation in this effort. ¢ _

r. WirTh. In the ideal world 1 think the gentleman is absolute-
ly correct. However, as you know, one of the problems of poverty i8 -
that people are poor and they don’t have money, however. One of
the problems that we have got in some school districts is a vicious
cycle where there aren’t businesses in those school districts that
can help fund it, and there aren't local matching moneys that can
help a very poor district to provide its own equipment. The capac-
ity for that match isn’t there versus other districts where there is a
great deal of money. , ’ '

Mr. MiLLEr. Well, we have boilerplate language for those dis-
tricts in this committee. [Laughter.]

Mr. WirtH. That's exactly the kind ofproblem that I am con-
cerned about, that if you.don'tsgtart with the assumption that
there are a great num{)er of districts in the country that simply
can’t afford to do it, those kids are going to get behind the eight
ball before they even start. If you don't start from that assumption,
thg{ may well get left out and that's why we do it that way. _

r. MILLER. % understand that, but by the same token, there is a
recognized disparity in terms of districts that have these resources
and don't and, historically, when we have gotten involved in educa-

L 8
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tion, it's to try to provide some tilt fowgpd the have-nots so that
the same opportunity is available. I think” that's our concern-—to
what extent we can save some resources. Those who can afford to
help us, do 3o and for those who can’t, that's been historically the
role of*the Federal Government. )

Mr. Wirrn. I couldn’t agree with yo& more. Let's just make sure
that we build some of that tilt in so that those districts that can't
afford it get help, and thoge districts that can, are the ones that are
encouraged to participate.

Chairman Perxking: We Yave had some Repubhcans here, too,
this morning, but we don’t have any at the present time. Mr. Bart-
lett was here and took part in our intorrogation.

Mr. Wikt We woqu have Republican school districts partici-
pate in this asg well, Mr. Chairman, I'm sure. [Laughter)

Chairman Perkins. Let me thank all of you distinguished gentle-
men this morning. You have bgen very helpful to us and we intend
to take some action in this area. .

Mr. WirrH. Thank you very much, Mr-. Chairman. '

Chairman Perkins. All right. We have got some other witnesses
here today on-the same su ject, a panel We have got Mr. Marc
Tucker, Director of Project on Information Technology and Educa-
tion, Washington, D(:; 8.~Judy Anderson, teacher, East \Consoli-
dated School District, St. Paul, MN., accompanied by Robert Pope;
and Ms. Dorothy K. Deringer, vice president for Atari Learning

-Systems, Sunnyvale, CA.

All right. Our first witness is Mr. Tucker. 10 right ahead.
[Prepared statement of Marc Tucker follows:] . N

PREPARED STATEMENT OF MARC S, Tuckgg, Dirkcror, PRoJECT ON INVORMATION
TeCHNOLOGY AND EDLECATION

Thank you Me. Chairman. 1 am Mare 8. Tuckor, Qjrector of the Projoct on Infor-
mation Technology and Education. The Project is funde Carnegie Corporn-
tion of New York, a private foundation. For the last two years Amin-
ing the use of computers in our nation's schools and working with local, state and
fodera) policy makers to help them make sure that computers are used to the groat-
st pogsible advantage Br our students. 1 very much appreciajé the opportunity to
present my views on the billg being considered by this committes.

What the Congress doos this year about computers in our schools will make big
difference. The bills you aro considering represent very differont conceptions of how
compliters should be used for education, Kluch of the lunguage contained in HR
1134 and HR 4628 asgumes that computers should be used ns teaching machines and
defines the problem in terms of creating high quality software and training teachers
to use it. That represents, in my judgment. a profoupd misunderstanding of the
tential of cpmputers t improve education. Software is not the problem, but i
Congress proceeds as if it is, it would make it virtually certain that compu
contributd little, if anything, to the eddoation of our studerits.

One bR HR 3750, Kus a goud deal of promise, because it recognizes the potential
of the confuter as a powerful tool in tEe hands of students and therefore defines
the problem malinly in terms of fudent access'to computing capacity,. Whether or
not computers live up to their bjlfimgin the schools is more than. anything else a
function of how many computers the schools have and how they choose to use them.

We are, in"the schools, treating computers like books. As if t ey could not be uged
without learhing their lan uage, a8 if they were texis to be viowed or read. But
computers are much more l?ke pencils than books. They are tools, just as pencils are
tools, but far more powerful extensions of the mind. What we are doing in the
schools is like giving courses in pencil—the history of pencil, structure of pencil,
social implications o% pencil, ethics of pencil. We know that pencils are tools, so we
make sure that our students have pencils. We do not give lt\:m pencils for twenty
minutes a week Computers are vastly more powerful and versatile tools than pen-
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cils, and, as the future unfolds, people wha are not versed in the use of computers
will be far more disadvantaged than those unversed in the use of pencils.
Before exploring the implications of using computerd as tools in the cla
however, it might be useful to share some mformation about the current s
computing in our schools. First the numbers. At the beginning of the current s¢
~year there were about 325000 computers and terminnﬁs being used in the sch
or instructional purposes, up from a little over 50,000 two years earlior. Moro high /
schoola have computers than junior highs, more junior highs than olementary
schools. Only 14% of our school districts are without computers; 68% of our schools
have at least one. Last year, among high schools, twice ns many of those serving.the
well to do had computers than those serving low income children; since then, the
gag has narrowed, but there is a long way to go to make up the differenco.
ut growth rates can be misleading. Our schools are not stuffed with computers. ’
On average. our high schools have 11 computors each, junior highs 7 and elementa-- -
ry schools 3.5. 325,000 machines do not go far whon there are 4.{000,000 school chil-
dren in this country. But even these numbers are misloading, because not all of tho
available machines-are in use, and those that are are not in use throughout the
school day.
A study by Henry Jay Becker of Johns Hopkins University tells the story. In the
% typical elementary school, the computers aro in use only 11hours a week, at the
gecondary level only 13 hours a week. In one-quarter of our elementary schools smd
one-fifth of our secondary schools, the equipment is used only an hour a day. Not all
students who use computers get to use them cvery week. but, in our average com-
puter-using elementary -school, those students who get to use computers in any
given weck get to use them for.less than thirty minutes. In our high schools, fewer
students in the school usually get to use computers at all, but those students get a
little more time on the machines. .

Even more important is the questiop of how these computers are used. 80% of
students’ time on computers is*devoted to two uses, 57% for computer literacy,
which mostly means learning computer programming, and 23% for computer-assist-
ed-instruction, which mostly means drill and practice, much ¢f it in arithmetic.

In my opinion, these applications are generally a waste of time. Only a handful of
people make their living writing computer code in this country. While there is cur-
rently a shortage of professjional programmers, most experts believe that, by the
time most of our current students leave school, we will need many fewer program-
thers than we now have. It makes no sense to train millions of students to program
if we are doing it because weo think they will have to program computers in order to .
use them.*The vast majority of people who use computers in the workforce, includ- -~ -
ing many who use them in very sophisticated ways, never write computer programs, .

s but instead use packaged programs written by others. Though it is doubtless. useful

) to know how to program in order to modify packuged programs whea necessary, it
is very wnuch more important in the workplace to know how to use packaged pro-
grams.
The teaching of programming in the schools is u relatively recent phcnomtmon. :
But computers have been used to deliver instruction for many years. In the last few
years, delivery has shifted mainly to microcomputers. For the most part, however,
: what the student sees on the screen is the old paper and pencil workbook, with the
computer turning the pages. Though students who get their drill and practice on
the computer do E{)etter than students in conventional classrooms, another mothod— ,
older students tutoring younger students—is both a more effective and less expen- .
sive way to improve the basic skills of low-achieving students. Computers are being - .
“Uised for this function not because they do the job better than anything else, but
because using thetn is trendy.
' Not all computer-assisted-instruction is drill and practice in arithmeti¢, spelling

and naming state capitals. There are programs available to teach physics, chemis- -

try, ecoriomics, more advanced topics in mathematics and a wide range of gther

topics. Educators complain about the quality of these prograyms and have M"‘

government support to develop betters ones. ) R

" But there is no reason to believe that the current generation of computers Rif

ever be very good at delivering instruction, like a computerized text. Lack of funds

for software development is not the problem. Computers are good trainers but poor

educators. Using them to deliver-serious instruction is to Wisunderstand what a
®computer is and how it can best be used.

Now. it turns ouf that if you think of the computer as & tool in the hands of the -
student, rather than as a device for delivering instruction, then computers can be

very powerful nids to the learning process. In this context, we can see that we al-

ready have most of the software we need.
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Take writing, for example. Most studnnw.‘ron’; kiﬂ;mnrtoﬁ through high school,
rarely gte asked to write more than a paragraphe THey almost nevoer are asked to
edit rewrite what they wrote. The wonda;,lﬁ not thut many students write
badly, but that they learn to write at all. . b

Second graders can learn keyboard skills, the operation of disk dwives and print-
ers and the command structure of reasonably powerful word processing programs in
a few hourg. Once they have done that, as Ju(r; Anderson will tgll you, theywcan go
on to use computers equipped with word processors to write and edit, a}l throwgh
the grades. If they have accesss to electronic dictionaries, thesauruses and gram-
mors, they cdn ngt only learn how to write well, but their sKollin will quickly im-
prove um{ their vdtabulary will grow. Schools equipped with word processing soft-
ware for their computers can stop teaching spelling and vocabulary with flash
cards, and the rules of grammer from the text. ’lt:::\chers can instead concentrate on
coaching students in the are of writing, instead of on the mechanics, because the
computer will be providing constant feedback and support with the mechanics. Stu-
dents in such classrooms will be. far better writers than those without access to com-
puters equipped with word processing software, because they will be able to write
and odif}nr morg and with foy less effort than they do now.

Or take data. InQreasingly we ‘livg: in a world in which the sophisticated use of
data is critically important, whether it is used by the owner of the local tire shop to
match his inventbry with the customer's car or the factory foreman for statistical
quality control. Whether ar not you know what data.is relavent to the problem you
face, where to get+t, how to'format it, and how to analyze it will spell success or
failure for the local construction contractor as well as the farmer.

With currently available data base management software, spread sheet software
and simulations in their computers, future home builders Couid learn how to ana-
lyze stress in foad bearing structures, future farmers could learn how t# calculate
the most efficient feed mixtures for individual cows, and everyong could develop a
better intuitive feel for the way Newton's laws of inbtion work. g’

An increasing number of sci;ools are using computers in the manner I have just
described. The principal reason more are not doing so is that there are so few com-
puters. Using computers in the way | have just.decribed means using them in virtu.
ally every course in the curriculum, from the ﬁngmde through the twelfth. And it
means using them a lot. Student's writing will“improve dramatically if they use
word processors, but not if they get access to word processors for only twenty min.
utes a week. If wo want to use computdrs to improve students porfortnance in writ-
ing, science, mathematics—in virtually every course in the curriculum--then we
must have lots of computers, something on the otder of one computer for every four
students. v, :

Secondly, we must be prepared to work very hard at changing the curriculum.
Usinﬁ"word processing so")twnre as I have suggested implies a wholesale revision of
the way writing is now taught and a very different role for the teacher in the class
room. l{{uch the same can be said for using data base software in the social studies
class or simulations in scjence. . ' . L
. Though we will have'to develop some software, particularly gpod computer based
models and simulations, the main challenge is to provide enough machines for
schools to.use effectively the software -we have, and then to reshape the curriculum
to match and to train teachers make thé most of that curriggulum. HR 3750 would
move ug substantially towargd these goals and I am very hopcx'ul that you will report
a bill that is built on the foundation it provides. Thank you. .

STATENﬂ]NT OF MARC TUCKER, DIRECTOR, PROJECT ON
INFORMATION TECHNOLOGY AND EDUCATl()N. WASHINGTON, DC

Mr. Pucker. Thank you, Mr. Chairman. I am Marc Tucker, Di-
rector of the Project on Information, Technology and Education.
The project 18 funded by the Carnegie Corp. of New York, a private
foundation. For the last 2 years I %lave been examining the use of
computers in our Nation's schools and working with .local, State,
and Federal policy makers to helpythem make sure that computers
are used to the greatest possible advantage for our students.

I very much appreciate the opportunity to present my views on
the bills being considered by this committee.

»
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What the Congress does this year about computers in our schools
will, in my judgment, make a very big diffgrence. The bills you are
now considering represent very ({iﬁerent—él don't -believe comple-
mentary, | believe very different—conceptions of how computers
should be used for “¢ducation. Much of the language in H.R. 1134
and H.R. 4628 assumes that computers should be used as teaching
machines and defines the problem in terms of creating high quality
software and training teachers to use it. I believe, incidentally, that
those are precisely the views that plagued earlier types of teaching
machines and if we treat these machines as teacking machines,
they will all wind up in the closet.

hat view of what computers are represents, in my judgment, a
profound misunderstanding of the potential of computers to im-
rove_education. Software, in my opinion, is not the problem. But if

“Congress proceeds as if it is, it would make it virtually certain that

students.
"One bill, Mr. Wirth’s bill, \H.R. 8750, has/An my view, a good deal
of promise because it recognideg the. jal of the computer as a

powerful tool in the hands of
x % ent alcess to computing capac-

the problem mainly in terms of
ity. Whether or not computers’ to their billing in the scbools
ow many computers the

computers will contribute little, if nnythimjp the education of our

schools hav
them. . .

We are in the schools” treating computers like books, as if they
could not,be used without learning their language, as if they were
texts to be viewed or. to be read. But computers are much more like
pencils than they are like books and they are, inciden in my
view, not at all hike phonograph players, the analogy used earlier
this morning. They are much more like pencils. THey are tools just
as pencils are tools, but far more powerful. They are extensions of
the mind. What we are doihg in the scbools is like giving courses in
pencil, or if you like, courses in record player—the history of
pencil, the structure of pencil, the social implications of .pencil,
ethics of pencil. We know that pencils are tools so we make sure
that are students have pencils. We do not give them pencils for
onlqy 20 minutes a week. '

. Computers are vastly more powerful and versatile tools than

pencils and, as the future unfolds, people who are not versed in the
use of computers are. going to be very much more disadvantaged
than those unversed in the use of pencils.

- Before expldring the implications of using computers as tools ip
the classroom though, it might be useful to share some information
about the current state of computing in our schools.

First the numbers. At the beginning of the current school year,
there were about 325,000 computers and terminals being used in
the schools for instructional purposes, which was up from just a
little over 50,000 2 years earlier. More high schools have computers
than junior highs and more junior highs than elementary schools.
Only 14 percent of our school districts are without computers.
Sixty-eight percent of our schools have at least one.

Last year, among high schools, twice as many of those serving
the well-to-do had computers than those serving low-income chil-

-
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dren. Since then the gap has narrowed, but there is long way to
go to make up the difference.
. All of that sounds terrific. The growth rate is just going right
straight up through the ceiling. But growth rates can be mislead-
ing. Our schools are not stuffed with computers. On the average,
our high schools have 11 computers each; junior highs, 7 elementa-
+ ¥y schools, 8%. 826,000 machines don’t go far when there are 45
million school children. But even these numbers are mwleading be-
cause not all of the available machines are in use.fades of the
past, by the way, some are already in closets and the that are in
use are not in use throughout the school day. In fact, far from it.
A study by Henry Jay Becker of Johns Hopkins University tells
the story. In the typical elementary school, the computers are only
- in use 11 hours a wealf. At the secondary school, only 15 hours a
week. In one quarter of our elementary schools, in one-fiftk of our
gecondary schools, the equipment is used on an hour a day.
Not all students who use computers get to use them every week.
In our average computer-using elementary school thosé students
who do get to use computers ik any given week get to use them for
less than 30 minutes. In our high schools, fewer students in the
school usually get to use computers at all, but those students get a
little more time on the machines.
Even more important—much more important—is the question of
‘ how these computers are used. 80 percent of student’s time on com-
puters is devoted to tWwo uses——S’yepercent for computer literacy,
which mostly means learning computer programming and; 23 per-
cent for computer-assisted instruction, which mostly means (freill

and practice, much of it in arithmetic. .

In my opinion, these applications are generally a waste of time.

Only a handful of people make their living writing computer code
- in this country. While there is currently a shortage of professional

programmers, most experts believe that by the time most of our

current students leave school, we are going to need many fewer

rrogrammers than we_now have. It makes no sense to train mil-

ions of students to program if we are doing it becauge we think

that they will have to program computers in order to use them.

The vast majority of people who use computers in the work force,

including mapy who use them in very sophisticated ways, never

write comput®r programs. But instead they use packaged programs

written by others. .

v Though it is doubtless useful to know how to program in order to
modify packaged programs when necessary, it is very much more
ipportant in the workplace to know how to use packaged pro-
grams.

Now the teaching of programming in the schools is a relatively
recent phenomenon, but computers have been used to deliver in-
struction for many years. In tEe last few years, delivery has shifted
mainly to microcomputers. For the most part, however, what the .
student sees on the screen is the old paper and pencil workbook
with the computer turning the pages of the book, as one of the ear-
lier witnesses noted. Those students who get their drill and prac-
tice on the computer do better than students in conventional class-
rooms. Another method, older teachers teaching younger students

N
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is both more effective and less expensive as a meaas of improving
the basic skills of low-achieving students.

Computers are being used for this function, in my view, not be-
cause they do the job better than anything else. They don’t. But
rather because using them is trendy. It's a way to respond to the
ways of the public that schools use computers.

Not all computer-assisted instruction is drill and practice in
arithmetic and spelling and naming of State capitals. There are
programs available to teach physics, chemistry, economics, more
adyanced topics in mathematics and a wide range of other topics.
Educators complain about the quality of these programs and they
have sought Government supgort to develop better ones. You saw
the results this morning. :

But in my opinion, there is no reason to believe that the curren
generation of computers will ever be very good at delivering in-
struction. They are not the next after instructional television. %’hey

# are not angther version of 16-millimeter film projectors. That's not

it at all. withstanding the testimony of Congressman Gore, 1
am here to tell you that there is no shortage of venture capital for
software develOpment. None. - .

I was just a [’;w months ago in New York City talking to one of
the biggest publishers in the land and was told that they alone
were prepared to put up more than $100 million for software devel-
opment just like that, {;ut they don’t see a market for it. There is
nothing inthat proposal that will produce a market for it. That's’
the problem. Two years ago the market for software was $27 mil-
lion. This last yéar the total market for software was a little over
$40 million. As one friend of mine said, "That ratio— —

Chatrman Perxins. Let me'ask you at this point, which bills do
you prefer?

Mr. Tucker. | prefer Mr. Wirth’s bill and 1 am about to explain
why—-by a lot. )

Computers are good trainers but poor educators. Using them to
deliver serious instruction is to misunderstand ‘what a computer is
and how it can best be used. It turns out that if you think of the

" computer as a tool in the hands of the student rather than as a

P

Ca ) 73
e )

device for delivering instruction, then computers can be powerful
alds to the learning process. We have most of the software we al-
ready need and that’s why 1 prefer Mr. Wirth’s bill.

Take writing. Most students from kindergarten through high
school are rarely asked to write more than-a paragraph. They
almost never are asked to edit and rewrite what they wrote. The
wonder is not that many students write badly, but that they learn
to write at all. Second graders can learn keyboard skills, the oper-
ation of disk drives and printers and the command structure of rea-
sonably powerful word processing programs in a few hours. Once
they have done that, as Judy Angerson. will tell you in a moment,
they can go on to use computers equipped with word processors to
write and edit all the way through the grades. .

If they have access to electronic dictionaries, thesauruses and
grammars; they cannot only learn how to write well, but their
spelling will quickly improve and their vocabulary would grow. If
we had word processors on computers and we had lots of them in
the schools, teachers could stop ‘teaching writing with fla8hcards.

- /
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They could stop teaching spelling lists and vocabulary lists and
giving grammar drill. What 18 renﬁy interesting to me is that when
you do that in the elementary school program, you are not teach-
Ing writing. Most of our elementary school teachers don’t teach
writing. What teaching writing really amounts to, what it ought to
amount to is teaching kids how to express complex thoughts in an
articulate, compelling way and iving kids spelﬁng lists and vocab-
ulary lists and grammar drills goesn t do that. With word process-
in%equipment in our classrooms, teachers could teach writting.

.. Or take data. Increasingly we live in a world in which the sophis-
ticated use of data is critically i1mportant, whether it is used by the
owner of the local tire shop to match his inventory ‘with the cus-

tomer’s car or the factory foreman for statistical quality control.

Whether or not you know what data is relevant to the problem you
face, where to get it, how to format it and how to analyze it will
spell success or failure for the local construction contractor as well
as the farmer.

With currently available data-based management soltware,
spread sheet software and simulations in their computers, future
homebuilders could learn how to analyze stress in loud-bem'in;‘z

-structures; future farmers could learn how to calculate the most ef-

ficient feed mixtures for individual cows, which. some are doing
now in a little town in western Minnesota. And everyone could de-
velol;() a better intuitive feel for the way Newton's Laws of Motion
wWork.

An increasing number of schools are using computers in the
manner that 1 have just described and the principal reason that
more are not doing so is that there are so few computers. That's
the bottomline. Using computers in the way I have just described
means using them in virtually every course in- the curriculum, not
Just in computer literacy, from the first grade through the 12th
and it means using them a lot. Students’ writing will improve dra-
matically, I believe, if they use word processorsiut not if they get
access to word processors for only 20 minutes a week.

If we want to-use computers to improve students’ performance in
writing, science and mathematics, in yirtually every course in the
curriculum, then we have to have lots ofecomputers—something, 1

lieve, ultimately on the order of one computer for every hour stu-
dents. Second, we must be prepared to work very hard at chan ing
the curriculum. Here, I think Mr. Miller is absolutely right. gust
casting computers on the landscape, they will all windup in closets
uniess we pay attention to the curriculum. . -

If we, just for example, use word processing software, as | sug-
gested, it implies a wholesale revision of the way teachers teach
writing. The word processing software is available. If they continue
to do the grammar drills and hand out the spelling words and do
the grammar the way they currently are, there is no advantage at
all in having word processing software on computers availability to
kids. We need to totally re-evaluate the writing curriculum to take
the best advantage of tKe equipment.

Much the same can be said for using data-based sqftware in the
social studies class or simulations in science and all of that is why I

think that the teacher training provisions in Mr. Wirth's bill make.

a lot of sense.

.
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Though we will have to develop some software, particularly good
computer-based models and simulations, the main challenge 18 to
provide enough machines for schools to use effectively the software
we already have and then to reshape the curriculum to match that
and to retrain teachers to make the most of that curriculug.

H.R. 37560 would move s substantially toward these goals and 1
am vejw hopeful that you will report & bill that is built on the

. founda%on it provides. ’{hunk you very much.

Chairman Perking. Thank you very much, Mr. Tucker.

Mr. MiLLer. Mr. Chairman, if | might. Unfortunately 1 am going
to have to leave here at 10:30. '

Chairman PerkiNs. Go right ahead.

Mr. MiLLER. One of the thin tl? concerns me, if 1 understand
what you are saying correctly, i that there is an insufficient
numbeY of computers in our schools' and coupled with that, an in-
sufficient understanding of how to best utilize computers, that
those two things are tied together. .

Mr. Tucker. Right. :

Mr. MiLLer. | guess, historically, we would say;

Well, districts are free to go out and buy whatever lhv{ want and they will make
a decision, whether it's by informed mombers of the school board or uninformed,

and a decision will he made and they will tell the parents, “We have done you a
favor. We have purchased computers for the schoal.”

One of my cancerns is that we could end up with just a whole
host of problems in this if we are interested in the nationalization,
if you will, of access to computers by students and teachers. Why
don’t we just have a national competition for a computer that
meets certain educational specifications and see what the best price
is that we nd get on with the purchase of the hardware
and get on training instead of letting each and every juris-
diction determ don’t know that much about computers, but as
T read most of tI® literature, there is sort of a certain basic set of
features that are necessary to drive most of the software that
would be of concern here. But what we are going to do is we are
going to throw this out into the socalled ‘‘free enterprise system’
and, in fact, you won't allow for the broadest dissemination even
within a school district, possibly even within a State, of educational
~ materials. Isn’'t there sort of a GI issue that we could come up
N with? .
Mr. Tucker. There is, of course. What you are suggesting is ex-
actly what the British did. The BBC computer——
r. MiLLER. That's what I understood.
Mr. Tucker. The BBC computer i8 the Acorn computer and it is
a nice machine. There is no doubt about it. But the degree to which
you think that the compatibility issue is the problem—and some
people think it's a critical problem—is mostly a function of what
you think the computer is for.
Why is that? The reason is this. Eighty percent of what I think
could be done with the computer in every class in the school, in
. every course, at every grade level, could probably be done with four
¥ software packages, what the people in the software industr}y call
“}}’)roductivity packages,” whic‘}):3 are already available. The funny
thing about that is that they are available for almost all of the ma-
chinds that the schools are now buying except for the ones that you
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can practically put in your pocket—the under $300 or under $200
ones. -

Mr. MiuLer. My concern at this stage is not really— -

Mr. Tucker. It is an absolutely ﬁal concern if you think of the
machine the way you think of a m&®on projector or a phonograph.
That is, it's got the instruction on it and you load it onto the ma-
chine and it dolivers instruction to students. But | think that is a
dumb way to use computers. There is no evidence that they are ef-
fective teachers. I think it is impossible, physically, for the current
machines to become effective deliverers of instruction, but they are
phenomenal machines when you load with a small number of pro-
ductivity packages and use them in the way that I just described
and Juci,y Anderson and my friend right here—{indicating. Robert
Pope, Ms. Anderson's‘sl\rdent.]——will teﬁ
tive.

If you use them that way, with data-based programs, then the
compatibility issue becomes much less important. But you are still
on the right point. That is, the whole—what everything depends
upon is what it is in the heads of the people in the schoo?s. That is
not only what the rgpst appropriate use is, but having access to
some information and experience of others about what kind of ma-
chine do L want to use——

Mr. MiLLer. One of my conceins is that we have a limited
amount of mongy to spend, whether it's $300 million in Mr. Wirth's
bill or $150 million a year in Senator Lautenberg’s bill. Computers,
to’some extent, remind me of stereo equipment. People seem to
have a great tendency to overbuy. They guy speakers that you
could take the plaster off the walls with, but nobody whuld listen
to it, but nevertheless you engage in that. As I look at the comput-
er market, there’s the same tendency, [ would assume, to overbuy
but all we need to do is meet the criteria that you have established
for these elementary programs.g

How do we make sure that the dollar goes as far as it possibly
can and still provide the quality and the ability that you are talk-
ing about? N _

r. Tucker. One of the things, I think, in terms of the legisla-
tion that you have in front of you that is very important is how a
computer is defined. There are definitions of computer and of com-
puter software in the bills that you have in front of you and some
of them alarm me a lot because they talk, for example, about bein
able to run three languages, which suggests to teachers and schoo
administrators that the principle purpose of having a computer is
to be able to progtam it, which I think is wrong.

Consider another image which you could have which is that the
computers have to come with a standard set of productivity soft-

you about. Incredibly effec-

ware. That is, an integrated word processor, data-based manager,

spread sheet and 8o on. That would convey an entirely different
image to school people of what computers are all about. .
- The BBC people, by the way,Jfliought about these issues. One of
the interesting things that the was say that the Acorn had to
haye a communications port Built into it, a port which would
permit the machine to be use¥ in a local area network with other
machines. "
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So, 1 think without going the whole voute—that is. without
»saving, “We want something to come forward and bid on the only
machine which can now be sold to schools.,” which is, mn <effect,
what the British did. You can attack some of these problems in the

way you define the computer and appr te software in the bills
thet you write. | think that aspect of tl tse bills needs a good deal
of attention in the context of precise whgt you are thlking about. .

You can do virtually all of what negde® be done there and still
provide a lot of interplay in the n oY, in my opinion, for the P
manufacturers and the entreprene I get very scared about
standardizing things in the fields of computing and telecommunica- .
tions beeause they are moving so fast. 1 think standardizing things
at this point mastly puts you in the position of making sure that
the schools are going to get out-of-date cquipment. So [ would avoid
that and look more to the definitions in these bills, however you
construct them. :

-Mr. MiLLer. Thank you.

Chairmean Perkins. Al right. Let's )\(inhvml. Judy Anderson.

STATEMENT OF JUDY ANDERSON, TEXCHER, EAST CONSOLIPDAT-
ED SCHOOL DISTRICT, ST. PAUL. MN, ACCOMPANIED BY
ROBERT POPE, STUDENT. EAST CONSOLIDATED ELEMENTARY
M= Anverson. Thank you, Mr. Chairman. T am Judy Anderson

and, in addition to testimony, 1 would like permission to also enter

into the record the attachment. _
Chairman Prreans. Without objection, all prepared statements

will be inserted in the record. :
[Prepared statemant of Judy Andgrsow and the attachment fol-
low:]

PrEparkd Starkmeny oF JUDY ANDERSON. COMPUTER SERCIALIST, IAST CONSOLIDATED
Frepeneary Scnoon, St Pavr, MN

Thank vou, M Chavrmian | am Judy Anderson. [ am & computer specinlise
Fast Consohdated Elementary School in St Paul. Minnesota, w‘\('rc I have spent
the last three years developing o model elementary computer lub My work as o
‘ teachter 1s summarized in o four-pme article by Joe Nathan in the April issue of
“Learning Magaane”, entitled A Computer Specialist at Work.”™ The Minnesotn
Educational Compating Consortium has been my mentor. [ am the author, develop-
er nnd programmer of EZ Logo, an introductory Logo program for young children,
ill("\l(llh{{ o diskand documentation published und distributed by MECC, My work
with MECC has resulted in two gwards. 1 received an award MECC's State Teach-
er's Programming Contest for K7 Logo. A nomination by Don Rawitseh, Direotor of ¢
User Services at MECC, and Joe Nathan, author of Free to Teach, led to my receiv-
g o Certilicate obMerit in Eleetronic Learning’s Edueatar of the Year Awards Pro-
pram. | have taken advantage of soveral opportunitics which followed from these
awards [ um a contnbuting editor for a year-long, eght-part series of articles on
. stall developments i “Electronic Learning Magazine.” 1 have broad experiences lo- ‘
cally an leeturer and structor, serving many institutions: Hamline University, Ma-
calester College, College of St Thomas, University of Minnesota, and the Scienee
Muscum of Minnesota: Recently | have nccepted other invitations to lecture and in-
struet around the nation. As a member of the faculty of the Learning Institute this
summer, | will teach o three-semester-credit course ontitled. “Making the Computer
Your Teaching Ally,” at five aniversities around the country. My comments todey, :
however, rellect my persunal views, rather than the views of any organization |
have consulted *
You asked me, Mr Chairman. to comumoent on three bills based on my experience.
On reading them 1 find myself more in"sympathy with Computer Literacy Act of
PR HR 3750, than the others, partly hecause it fosters cqual access to the devel
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opment of computer skills for minorities and women, and is more lik to contrib.
ute to our naton's economic strength

Incquitable disparity is evident in our gcheols today when one looks ft which sta
dents are being givon the opportunity to participate in computer related activities
and which teachers are bemg trammed us computer apecinlists Often high mathemnt
ical ability and achioverment are the criteria used to select students and teachers for
vomputer experiences. Current research clearly demonstratos the dis urities be-
tween men and women in mathematics and how g disparity has )r()(rucml n gap
i the opportunitios for men and wonten. That gap will broaden i} mathematieal
ability continues as a key fhetor n seleeting students and teachers for participating
m the information revolution . .

Dsparities also exist for minorities The facts from the May 26 Wall Street Jour-
nal arve startling 72.6% of the country’s vichest schools have instructional comput-
ers, while only 45.5% of the poorest schools have com ters: One nught argue that
this distribution of sophisticated resources is Justified by msserting that low-mcome,
low -ability students are much less able to benefit from a_computer enviconment. My
experience has been to the contrary

‘he Enst Consolidated students ave convinting prool of how u%nm nter environ-
ment promotes student competence in the use of new lvchn()l()gl('s. un(s consequently
unproves student’s academic performance i all subject arens Fast Consolidated is
an inner city school with a model clementary computer lab in an older. low income
arca. With 700 students and 22 computers (i ratio of 30 to D, each student yisits the
lab: fgr 30-40 minutes every other duy for the entive yonr Cladsroom teachors
remain in the lab wath their students in order to relate the comiputer activities with
classroom wojects and learn more about computers from hands-on experience and
asgstance }r()m the computer lab specialist (and the children).

While the most widespread use of computers today is computer assisted instroe
tion at the elementary level and pregramming at the secondary level, at Eust Con-
solidated we do very little of either Computer literagy for our students is not an-
other subjeet. Computer literney for them as the pbility to use the computer as a
problenvsolving learning tool to handle information more efficiently and effectively
in doing their classroom activitios Topl software provides an-environment for this
type of computer usage

* It the computer lab at East Consoldated. we use about 300 disks. Five of those.

are commerclally purchased tool software programs, and the others are storage
disks tor mdividual students’ files Tool software helps students nccess, organize mna-
mipulate, and communicate mtSrmation. Students and teachers use tool software to
do things with greater ease and efficiency. They accomplish tasks they already want

to dv -such as writing and handling information. Word processing is an example of

tool software. It does not introduce n new netivity, writing is simply nccomplished
through a different medium Woud processors are fools for writing and cediting; stu-
dents can casmly make changes in their writings, nnd print out their work. Students
vome 1o see text as flexible and writing as a multi-staged process

Word processing is an example of a tool which primarily facilitates the production

end of the writing process Other types of tool software ¢an be used to facilitnte:

other stages of writing Database nnnagement systems, for example, can be used as
prewriting tools to help studends colloct, organize, and discover patterns and rela.
tionships in information before beginning to write Planner also helps students with
the prewriting stagenp( writing by helping students decide what content to include
uf their writing throdeh a process of electronic brainstorming, and finally printing
out an outline to be uged when writing. Graphing software and spraadsheets ean be
used to demonstrate /and summuarize: relationships. (h'uphics languages. progrums,
and peripherals cap'be used to illustrate students’ wrilings in preparation ﬁ)r the
(inal stage of the Writing process: publication. .

A computer lgH equi }d with thesé types of-too) software programs ean provide a
learning envigghment R') students of all ages and abilitios \n any subject area Tool
software npConly helps students do the current work of the classroom, but it also
encourngel new ways of working, learning, and teaching ’

This degailed deseription of computer usage nt Bast Consolidated hos o purpose [t
su‘l)‘)orls he rvc()ﬁniliun of four important priorities:

e peed for educatdrs to clarify the use of computers in our schools b(-fon-npur-
chasipg hardware, training teachers, and developing software to aroid the ill-effects
wh have resulted from reversing that order.,

‘he need to provide at least one computer S)r every thirty students

The need to coordinate the purchase of Wardvare with the traming of teachers.
The need for schools to purchase only a few quality tool soltware programs to pro-
vide @ computer environment for students of ol grades, abilities, and subject areas.
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'l‘hoyo four priorities rolate directly to the titlos of the Computer Literacy Act of
1983, Title - Information Dissenunation and Evaluation acknowledges the noed
for ovaluation and information dissentinatian: 1 would hope that, initinlly, kroenter
importance and enorgy would focus on the implementation of this title. The role of
the computer in the classroom is still uncertain. Educators need to consider sertous-
ly their reasons for using the computer. Thig evaluntion and dissemination lays the
foundation for the other two pnrposes of this bill: providing hardware and teacher
training .

Hardware acqusition and teacher training are both cructal and both related
During the last three yoars, 1 have spent a great deal of time teaching puarents,
teachors and administeators about the ins{ructional use of the microcomputer. The
koy factors determining the effectivencss of wy training offorts have been the avail-
ability and timing of teacher training and hardware purchases Two sitnations are
equulfy frustrating and ineffective: purchasing hardware without providing nde-
quate tencher training, and training teachers without providing clussroom comput-
Ors.

School administrations und con

winities put pressure on teachers to use comput-
ers. Many tintes equipment is plirchased and teachers are expected to use it with
little or no training. The resulc many computers are still unpacked. The other situ-
ation is also frustrating. Jeachors apend valuable time and money taking computer
courses, yet their schools do not have funds for hardware. In either situation teach-
ers are helpless. ‘Teachers are enthusiastic to léarn about computers, but they fuce
muny problems: computer clusses are costly, few aro offered, popular classes fill
quickly, and the content does not relate to their studefts’ needs. .

In my view, hardware and training must be inseparables 1 heartily enforce botly
Title 1 -Acquisition of Hardware, the Title I1--Teacher Training lustitutes. Both
are essential, and the implementation of these titles should be closely connected.

I agree with the bill’s omr‘husi.q on the acquisition of hardware rather than on the
development of software, which the emphasis in the two other bills under consider-
ntion. If the-computer is used as u problem-solving tool for learning, hardware is the
issuc and not software. There are alrcadgm many examples of tools on the market
that work in cducational settings’ and n others which are adaptable to class
room uses. Computer-assisted instructiondPackages. however, must be created spe-
cifically for euch subject, grade level, andfuse. While the high development cost of
this type of soflware is important, the nge comsumer cost is even more significant.
Tool software programs generally cost more than individual games or drill-aatd-prac
tice programs, but the tools are much more cost-effective. They nre adaptable to
muany ()I"{H“ subjects, 80 schools need far tewer of them.

In summary, 1 strongly support the Computer Literacy Act of 1983 for the follow-
INK TeASONS:

It promotes equal aceess to computer equipment for minorities and women

It focuses on the Wequisition of hardware and providing teacher training, rather
than software developygrent. ,

Based on my expericee at East Consolidated Elememtary School, | firmly believe
in both the gouls and apfproach of this excellent legislation.
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A.Second Grade Class at East Consolidated Sohool.
St. Paul Public Schools

Judy Anderson, Computer Lab Teacher
- Jane Hoyt, Classroom Teacher.
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N Nouse MDuse NOt a very special mouwe. [t 1w called 4 Nouse
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-
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Houne M!luw and Rats
By Todd Mudok

A house méuse 13 not a vory apeoiAl mause. It Is caliod a houne

mouse beoausde it lives tn houses. Other mivoe are onllad fiold

wioe. Owla will aat mloe. There 13 also the rat famtly. nntq aroe
not as afraid as mioe. Rats will bite you, and oatas will-ont rats
\
. and mioce. Mioce and rats will eat almost ;nythiug. Thoy eat
chease. Mios oan ;nt through anything. Nlere are nome of the
-~

things: plastic and paper and other things. They c;ﬂ\cllmp things
1lika orates eaall’. Mloe can run very fast across bthe floor and
on anything but aslippery things. Mioce will got sonred of you (f

you jump bhecause they are very soared of you. They are very

-

dofenselass againat you. At night they will leave'you alone.

14

Mouse triips will x{ll rats and mice.
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Brian and | are iriends. We met at schudl. We both have cats at .
nomé. Brian's cat 1%-a boy., and qud‘- cat 18 a girt, Tfhey . ) .
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hove. .fly dad sad, ‘What thDand"‘ {hcy wcrc tighting, ‘Hc had .
i - -
to brind them to the vet. cthv had to hﬁv.*.urqcry very badly. ,
’ .
+a Uf they qet hurt mare, they woyld dire. tere 1s how they ean die?
- - Tome N .
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Todd";Cnt and Drian®s Cat .
‘ By "Brian Schroepfer N
P .
. .
Brian ahd b are friends. We met at school. Ho both have ocats at
. ’ N 3 ‘

howe. Brian's cat is & boy, and Todd's cat'is a girl. They

\

LY 4
didn't meet eaoh other. One day Todd's aat, Kitty, -ight have
. -~

kittens. Todd's got in a fight with another oat, Rut X &nmo out

op \Tght‘how!' They +

of the house, and I stopbed.” I sadd, "

didn't stop at first. Then they did. [My oat was sWraped badly.

. . s
He was blq,ding. Todd's was bleeding bndlyltoo. Then we went
- ) -~ . e « o
hose. My dad said, "What hqppenod?'_They ver rightlng. Wea had

y .
to bring them to the vot. ~They had to have surgery very badly.
. ’ A - .
If they get hurt more, they would dio. Here is bow thoy can die:
if a lot of sand geta into ghom, they will dip_or*other thinga,'
hl

like from a diseass. ' ’ ' .
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About Teaeth
By Tara Yennarn

A

Your teeth Bhould bhe 5101n..1 say a movie about testh. You should

eat fruit llko orangea and apples too. You ahould brush and flossa

ovory day. 3ee your dentist. You should cn‘ popcorn and hardboiled

eggs and obeese. You shoyld drink mllk and water too. Horo are

some things that are bad Cor you: plaque and bactsria and augar'

and acid and decay. 3o you think about what Y wrote. Please bprush

your teeth every day to keep them olean! You have big teeth and

little teeth. Some teeth have cavitiles. They look gold. Sorme

gavities fall out. That 45 all I..

> ’

have to say now about tdeth.

Some stay in, byt most ‘stay in.

Good luok with yourwl
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Chairman. PErking. Go nhead. :
" Ms. ANDERSON. | am a computer lab specialist at East Consolidat-
ed Eleméntary Schopl where 1 have spent the last 8 years develop-
ing an elementary model computer lab. The~purpose of developing
this lab, the purpose of this project has been {o investigate ways in
which elementary children cat use the computer ag a tool to sup-
. port the entire curriculum and then the second purpose has been
to teach to in-service teachers effective ways to do so.

Let me tell you a little bit about East Consolidated. It's an inner
city Bchool with 700 children and the computer lab has 23 comput-

- ers which sort of meets the 30-to-1 ratio pointed out as necessary in
the Wirth bill., Every child at East Consolidated, that is, all 700
children, visit the computer lab every other day for 30 to 40 min-
utes and the teacher also comes with to get hands-on experience
right with the children and to learn not only with the children Bat
from the children and from my cxpertise. '

We feel that this’model of in-service trpining has been very effec-
tive. At Enst Consolidated, we don't really see the computer liter-
aC{ his another subject to be taught. We see the computer as a tool,
a learning tool, a problem solving tool to help children do what
they do in the classropm better and. more efficiently and effective-
ly. So we are reall$® not concerned with using the complter for
computer-assisted instruction or for programming. We are con-

-cerned with using the computer as a tool and using tool software to
suwx)rt the entire curriculum. :

ord processing has been brought up quite a bit today as an ex-
ample of tool software. Our children K through six at East Consoli-
dated have been using the computer as a writing tool and have
been successful at doing that. I think.our use of the computer for

A writing with word processing has really made us as a staff stop and
take a look at how we teach children writing, what js good writing.
The answer that we have come up with and whu?j ave learned
from using word processing-is that writing is a proCess. It involves
many stages—prewritihg, composition, revision, editing and finally,
publishing. All of ‘those stages are really important and integral
and very important to'teaching children ‘good writing. _

Anothey tﬁ(i)ng that we have learned from using word progessing
and in taking a look at the curriculum and really doing some new
things is that writing really teaches children thinking and reading
skills. When revision.becomes the important part of writing, chil- )
drert have to stop and critically think and critically read arrd those
skills are simultanequsly being taught and retaught.

Next year we hope to use other tool software. We have sott of
concentrated—put gll of-our efforts this year—into word précessing
and next yeat we hope to use a data-based management system for
orqanizing and sorting and using t¥t ,as a pre-writing activity- to
help children "organize their thoughts before .they write’ about .
them. We are going to take a look at some other_,{\'ogrums for orgn-
nizing the content. ‘ . - -

» So' | guess my final statement about how we have been using
computers at East Consolidated is we have been using them -as
tools and we have beeri using just a few. pieces of tool software to

“do that. We haV teaching all children in all subject aresfs,‘ at
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all ability levels, with those few pieces of tool software and we have
been doing a very effective job. _
Also with those few pieces of tool software, we have actually seri-
ously taken a look at how children learn and how we can better:
how we can improve the curriculum to do that.
After looking at the three bills and based on my -experience at
Sast Consolidated and working with a number of children and .
teachers, I am in strong favor of Congressman Wirth's bill, HR.
3750, because it's focus is on hardware and not software. As I have
Just explamed, using the computgy as a tool model, to do that effec- N\
tively you have to have the hardware. The software is there. | have v
500 disks in my lab. Five of those are commercially Fprchnfwd. The ¢
other™ 195 are student disks, disks with student filés on them. 1
don’t need a_lot of software. The softwaire that-1 needed and that 1 ‘
use was avatlable 3 years ago when.l had no computers, 1 knew ‘
-what I wanted to do, but I didn’t have the hardware. 1 didn't have
the computers. 1 didn’t have the tool. The software is there but _
what needs to be done is wHat we have just said. We need to o
inform teachers that it is there and how they car use it and how
children can use it and we need the equipment to do it. So that is
why I am in strong tavor of Congressman g\’irth's bill. _
The other reason that we need hardware is for teacher trgining. )
I train hundreds, thousands, | think, of teachers in using te com- 7
puter as a tool and it does no good' at all if they comc ta'my clags-
es—and they do cdme and they do enjoy what they do—but they go
back and they have no computers. 1 can meet with those same
people 2 months later and they have totally lost all of the informa-
tion and the skills that they {mve developed because they just do
not have tha equipment there to go back and use. ]
Well, that's enough about East Consolidated and about how 1 feel
about the three bills. 1 have brought with me 2 student of mine,
Robert Pope. ’
Chairman. PerkINS. Does Robert. want to make a statement?
‘Ms. ANversoN, He certainly does.
CRairman. Perx1NS. Go ahead, Robert.
. ANDERSON. Robert Pope, Mr.Chairman.
° . Mr_Pore. Thank you, Mr. Chairman. My name is Robert Pope. |
am in sixth grade and 1, go to East Consolidated Flementary—-—
Chairman Perkins. Just a little louder. We all want to hear you. - .
Mr. Porr. OK. My name is Robert Pope. I am in sixth grade. 1 go P
to East Consolidated Elementary School. Computers are part of our
everyday life, as you well know. They are used t places like—they
are ‘usel almost everywhere~businesses, factories, schools, homes, -
and lots of other placgs. I think the computers in the school are
® important because they teach us how to use the computers, which |
think is important because most jobs in the future will probably be
.conmputer related.- o -
At school, we use word processing, like Mrs. Anderson said? and
that makes writing & lot easier. I think personally it has made me
?.'\ o better writer because it's o lot casier to revise and 1 enjoy writing
. moye. For example, 1 wrote this testimony usi(?\g one of the Apple .
IHe's at our school. - ) . .
- After we write our story antd-staff, we usually illustrate them by
using one oY the three basic illustrators that we have which is
o0 . T
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. dren and teachers in Krossroots fashion. These out-of-school
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Logo, EBasy Logo ahd a Koala Pad Microillustrator. Logo is a pro-
gramming language that you can get for many computers and it
uses. commands like Forward 10, which drives 10 dots in a row to
make a line. Easy Logo is a simplified version that the younger
kids can easily use, in which"they just do something like type “F .
to go forward and "R to go right and that kind of stuft

If there weren't any computers in the school, there wouldn't be
any word processing and so our writing skills wouldn't be used ag
much and we wouldn't be as well- repared to get jobs.

Chairman Prrkins. All right. 'I‘Ennk yYou very much. You made n
good statement, Robert. -

Our next witness is Dorothy K. Deringer. (o right nhead, Ms,
Deringer. Identily yourself for the record. You are from Sunnyvale,
CA. -

[Prepaved statement of Dorothy K. Deringer follows:| ,

Preransn StatemeNt or Dr Dororny K DemiNGer, Viek PrESIDENT, Aram
LEARNING Svstkaty Aranrt INC., SUNNYvaLE, CA

EXIHTING PUBLIC POLICY (WIERE 1T EXISTR) FOR PRE-COLLEGE STUDENTYH COUNTING
COPIPUTKRS RATHER THAN MAKING COMPUTERS COINT

The (r'mssu.;fs Revolution

While there 1y significant revolution in the use of computers in learning, the revo-
lution tends to be taking place outside of our educational institutions. Between five
to seven imtlion households now have o personal computer while about 325,000 nre
estimated to be in schools. A Gallup Survey found that while 519 of personal cotn-
puter owners surveyed uso the machines to play video games, 46% also snid that
they use them to teach their children spelling nnd mathematics

Stimulating” this out-of school learning are computer programs that facilitnte
learning 1n o plury!'ul manner or what has been enlled “edutainment ", Computer
programs combiging eduention and entertatnment have been developed to make
education both interesting and fun ‘

Computer camps are springing up all over the country. Clarkson College, for ex-
ample, offers a family camp in which at least one parent must accompany the child
for o week long computer course, iind there are over 200 Computer Town USA! sites -
worldwide organizing and assisting whole communitics in their offort to become &
computer literate. .

Clearly, the pressure for computers in the schools is coming from parents, chil-

5(‘\'(‘|opm(-‘n(s are be-’

ginning to have catgdytic effect on schooling.
Computerdiu the School
. The widespread ac uisition ‘of computers is a new, rapidly accelerating trend: By
the Fall of 1950, atu((scntu had access to 52,000 compters for instructional use. In
edrly 1982, that number shot up to 120,000 computers and since estimates indieate it
has incrensed nearly threefold. :

To date schools have relied upon such a variety of funding sources, such as Chap-
ter I tformerly Title I Elementary and Secondary Education Act [ESEA] and Chap-
ter 11 of the Edueation Consolidation and Improvement Act programs of the Depart-
ment of Kducntion, local budgets. private donations and g"lx and student Bake
sales. Specinl funding sources account for about half of their equipment acquisition

to date . . ‘
Despite the fuiding limitations, most of the 29,000 U8, public schools have at x:

I?nst one computer. About three-fitths of all secondary schools and one-fifth of all e

alementary schools have at least one computer for instruction. Even pre-school *

Al

learning centersy are involved: The National Association of Childcare Muanagement
reports that one quarter of the 20,000 licensed preschools are now using microgom-
puters. However, while acquisition is increasing, use is not very intensive. Comput-
ers are used for instruction on an average of about 2 hours per day. - . 7

Looking Ahead. Eversthing has ( ‘hanged but Our Thinking

Clenrly. the computer is"being used a medium for delivering instruction, &% an -
tellectyal took for problem solving antt* information processing and as an object of
\ ‘. - _ .
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study in computer science and computer literncy Muny states are dov&ypmg long-
range strategios that will incorporate computers into schools. Four mnajor strdegics
are in evidence. First of ull, and wdeally. each student would have a computer for
use in computer-based curricuhum or as an information resource much as one uses
the library. Due to the expense and effort involved hore, most systems are ndopting
a second strategy that would proyide n computer literacy program for all sfudenta
Toduy in preco rogb education, computer literacy is the most frequently cited in-
structional application for computgrs A third strutegy recognizes the importance of
computer science us a discipline: ‘in this case all students would haVe n computer
science progrum available to thom. A-fourth strategy limits computer use to teach-
.ing selected truditional subjects either through drill-and-practice or tutorials

he presence of those computers hus generated an enormous interest on the purt
of students of all ages. Irwin Hoffman of the George Washington High School
Dunver, Colgrado, points out that “Some of wmy students are waiting to get My
computer laboratory at 6 in the morning and are evicted by the junttor at 6 in the
ovening. And they beg us to open on Santurday and in the summer. If they want to
meot with me to ({wcuss probloms, they moet nte for breakfust at 510 am.”

A variety of innovative tenching methods using computers nre being expermment.
ed with. For example, the “Writing to Rend” program created by John Henry
Murtin, u former school superintendent at Mount Vornon, N Y., uses IBM personal
computers with voice output and color graphics to help teach children to write

before they read by having them translate phonetic sounds into writing The Educa--

tional Testing Service 18 evalunting the lpilol tests currently conducted by IBM Cor-
poration using 10,000 five and six-year olds 'The two years demonstration 1s plw\ncd

to be completed this month.

Inequities in Computer Use

However, while the use of computers is increasing, striking inequitios have al-
roady surfaced in school systems where computers have been placed. Ronald Ander-
son of the University of Minnesota reports l{wt although opportunities for computer
learning in our natin’s schools are oxpanding, female, low income, and rural stu-
dents are especially disadvantaged in obtaining access to computers in school. Other
studies confirm his findings. '

Gender: Twice as many boys have computers at home,*nccording to Irene Miura
and Robert ll‘&s at Stanford University and boys nre three times more likely thun
girls to enroll in a computer camp. In addition they found that a typical computer-
owing family, futhers nnd sons regularly use the computer for programming, gumes
and business pyrpaoses.

Income: The wealthiest schools are four times as likely to have micros as the poor-
ost schools according to Market Data Retrieval, a Westport, Connecticut based re-
goarch firm. Moreover, Dr. Anderson points out, students in rural and disadvan-
taged urban communities dre less' like‘))(') to use computers than gtudents in other
communities. g"

Race: While few differences exist between black and white stullonts with regard to
access to computers at school, minority schools tend to make extensive use of drill-
and-practice software while white schools are likloy to use computers for programn-
ming, according to a study by Henry Jack Becker of the Johns ﬁupkins University.

I can be said in genora{ access to and use of comnputers is greater for white males
froon middle class and more affluent locales. The inequities caused by affluence and
gocial position outside of school appear to carry over into the schools. The tradition-
al role of schools to Tnthimize inequities and to open opportunities ig not being ful-
filled with regard to computers. and there are other pr(%li)gms as well.

~ v
Teacher Trainidg . - ’ )

A serious factor *inhibiting the intdnsive uso. of computers alveady placed in
schools is the lack of teachers qualified to teach qualified to teach computer classes.
Computer education requirgs trained teachers. . o '

Many of the best teachers in the United States, particularly in mathematics and
science, are leaving the teaching profession, and the most talented ypung people are
choosing careers other than teaching where salary scales #re low in comparision to
industry. 'Moreover, most schools of education sti{l do not require a course in com-
puting as a requirement for graduation. The problemn is compounded now that some
colleges are forced to restrict enrollinent in computer science classes to computer
acience majors due to shortages of teachers and equipment. As a result many school
gystems must provide their own in-service training programs. Approximately, 30
states are now developing computer literacy guidelines for teachers and most are
focusing on in-service rat?rer than pre-service training. However, it will take many
years to rectify the prgblem. ' T
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Highiinteroat 1n computer science coarses puts a special s{rain on schools without
appropriatoly trained teachers In 1983, the College lh)m\l survey of university
bound scniors shows o significant growth in the interest 1in computer scivhee more
than offe in ten students now intended to myor in computer science. Reaponding tq
this interost, many schools now offer an Advunced Placement (AP Computer 'éu
ence course that pormits high school students to re¢eive college credit The course,
which is (!mmno(l to teach students how to wnite logrcally structured, well docu.
mented, computer programs ustng Pascal, has presented o hardship to many
schools. Most teachers aye not traned to toach Pascul The ronson is that 98 percent
of these schools teach Basic while only five percont also use FORTRAN. LOGO and
Puscal. This is hikoly to chafige in the near future

Some educators nowgare starting to question the role of our traditional curricu-
lum i an mformmion\\gn and they are re-evaluating the assumptions upon which
the current curriculum is built. '

A New Computer-Based School Cultune

Seymour Papert at the Massachusotts Institute of 'l‘(‘(‘hnl)l()h{_\' m Cambridge, pro-
poses that computers can be used ns “objects to think with™ ‘This will have the
effect of restructuring the learning environment arid creating a computer culture.
Now, computers are used orimarily as drill-and-practice instruments, kmcuusv these
are the only methods ((\ucawm are fumjliar with. To help remedy the situation, he
and his colleagues have developed nn educntional computer language called 1LOGO.
Using this language ch¥ren still - elementary school have leacned to write
poetry, compose music, sl geometry problems and perform other conceptually ex-
citing learning activities. wrt remarks the students Inck encounters with tdens
and materials that stimulate higher cognitive skills, but that complzhh'«bnsed learn-
ing con create a new educational culture in which there are no thresholds and no
limits to learning. In short, he savs we should not teach children mathematics but
rather teach them to be mathematicians

Mathemation. The Automation of Pre-College Mathenwtics

The computer automation of many of the traditional paper and pencil algorithms
and the new trend toward heavy doses of problem solving in the precollege curricu-
lum have led educators to reevaluate what and how we teach in precollege mathe-
matics. The National Council of Teachers of Mathematics in its report “Agendn for
Action” urges mathematios educators to take full ndvantge of the power of calcula-
tors and computers at all levels, and recommends n program geanred toward making
cvery student computer literate in the 19807, |

James T. Fey Associate Professor of Mathematics at the University of Maryland
at College Park, and his collogues are reovaluating the precolloge mathdmatics cur-
riculum with an eye on the avatlability gnd widespread use ()Fcomputers. The ro-#
shaping of mathematics education, he suggests, will require long nnalysis.of curricu-
lum and research on learning and instruction along with the development of experis
mental curricula and extension field tests. U.S. education, while 1t is full of con-
trasts between t‘h’or_y and practice, with respect to its objectives, will neverthelpas
rapidly assimilate the computer intd the curriculum as a tool. Because powerlul
computers have entered business and industry in quantity, Fey suggests thal stu-
dents learn to use the computer for tasks they are now doing by hapd (or ndt at all)
in today's curriculm, X

Some computer-based changes Fey predicts the curriculum will Yucorporate are:

Numerical’ Calculation. Numerical a roximations for solutions to problem for
lincar systems, matrix inversions and differential equntions are widely availoble for
all computers and as pushbuttons gn some caleulators. .

Symbolic Calculation. Sophisticdted programs like MAC, YMA and its micro coun-
terpart MuMath perform symbolic algebra and calculus a proficiently as the most
able high school and undergraduate students and, therefore, should be used ns a
tool. . .

Graphics. Graphs ave valuable tools for thinking and ‘communicating. New tech-
nology will make graphics the preforred tools for studying functions, dynamics and
3-D relationships. . R

Data Bases and Networking. A referknce works become computerized students
will tirn to computer-based intelligent gsfstems for aigd in problem solving informa-
tion retrieval. Thus, once a student hasg recognized the characteristics of a problem,

query to a pational knowledge bank will sutamon appropriate help in problem for-
mulation nut{,analysis. . .

Technical developments are beginning to be incorporated into educational re-

~.search laboratdries. Intelligent computer-assisted instruction, for example, compares

’

problem solutions with student progress and prompts the student to consider more

‘ *
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productive stratogies New object orieuted languages sach as Smnlitalk provide vich
real or imaginary exploratory learning environments in which ubjeets on the com:
puter screen can be progrummed to contortm with physiweal laws  Those develop-
ments are accompanied by the avalability of computer dviven videodises which ave
used bpth as n complete, mtetligent learning enviornments and an nugmented
mumog' aud low-cost graphies

Whyt Role Will Industry'Play?

The glowing promse of the new hyh technology industries, their need for techm
colly trained workers and the wilhinguess of schools and universmties to buy comput
ors oven duving a peried of fiseal enses cause some tq see imdustry as o source of
support for implementing technology in education Several computer companies
have given substantial glﬁa of hardwarve and traming to (-«Iucnli«!ﬁ! nn(mnwi(l(* and

_they have participated with the National Scicuce Foundation w supl)orlms; reseorch

and development activitios 1 science and enginecring edueation. Indivic uals snuch
as Steve.Jobs of Apple €orporation have helped to draw national mterest to comput
ersn education with his hold offer to donate computers to gchools Whnle these pnfts
are generous, they are few when comparved to the %\Yulimml Need

Many companies are entering the computers in-cducation market; there are pres-
ently 200 publishes of educational coursewave I these companies ave to survive,
they must make a profit Few have the vision and the dedication of William C
Norris, the Chairman of Control Data Corporntion, to the coucept of the computer
as an important learning device He has supported the Plato Com ater-Based educa-
tion project for over 15 years while r(-pm‘lebl_v investing nlmost o {)illinn doflars in 1t
and pot yet turning a profit. The pressnre fov short-term profits results in an inaal-

ity or unwilhnguess of industry to support the fundamental rethinking of what |

takes ‘place in school education The burden of vestructuring ol the cduentional
system bolou‘.(u to the eduentionn! community wself, along wath the support of local
atate and Federal goveruments.

The Future

In n study of the impact informational technology has had on Ameriean educa
tion, the Office of Technology Asscssment of the U.S. Congress cautions that if the
public schools are to survive, educatars will have to adopt n narrow; less ambitious
sot of goals if they are to gain public sypport. Educational futunsts see demograph-
ic. cconomic and socictal trends leading to greater conflicts and less consensus. The
report concludes that it is clear that the use of computers and other forms of tech-
nology is far from being institutionalized at this time. A paucity’ of school funds,
limited computer literacy amoung instructors and studguts, in addtional to the lack
of high quality conrseware serve to weakeu the impnc} computers have. The report
wotes that it is difficult to predict when or if conditions: will change. Havriet Taylor
and James Poirot of North Texas State in Denton, Texas have a more limited but
optimistic outlook in contrast with the OTA study. They conducted a survey of ex-
perts nud their findings indicate that by 199 .

Computer literacy will be vequived by all high schools for graduation.

irst year comptfer heieuce courses now being taught in most cotleges nud vniver-
gities will be taught in high school -

Computer scicuce curriculunt will be taught i high schoel.

The preferréd languague iustead pf* being neavly strictly Basic will be Pascal,
Basic and LOGO ’

What would it take to pl‘\'id(’ 40 willion clementary and secondary-school chil-

dren access to an interactive computer for an average of thirty minutes a day by the
| ety

Q
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year 19907 In a penetrating analysis Acthur Melimed of the Rapavtment of Educa-
tion found that the costs ef cquipment. maihtenance: and th&*development of 400
hours of high-quality courseware and matevials would tost 1.2% percent of the per
capita expenditure (325 for equipment and $2.40, for couvseware) Y)( 1990, assumng
as projected per capiln (-xpenaitures for iustructon will be $2600. T 1iﬂ‘nntionul "one
percent solution” would provide 40 million elementavy nnd secondary school chile
dven nccess to an interactive computer for an average of thirty minutes a day by
1990. While this is o relatively small amount of vesources tq tranform tha cuvvicu-
lum for the information age. Melmed points vut that the l.ZS(D\)vrcvnl that is"heeded
is (lloublv what we currently spend on instructional materinls (books, mg&'}u. mate-
rinlsl. ) .

By contrast, other nations which have a centradize ucational system, such as
France, ave systematically moving computers into thelPXchools hs part of a notional
economic and educational strategy to become information socicties. Similarly, a un-
tional program in the United Kingdom has pit at least one computey in every pri-

< ) H

[ v

+

S aEST COPY AVAILRBLE

AN



Aruitoxt provided by Eic:

-xJc BEST COPY AVAILABLE 94

i

mary and secondary school fith the assurance that every 16 year old leaving school
will have had “hands on™ Apertence with a0 nucrocomputer  In 1974 Japan cm
barked on o 10 year plan o have all commercinl and  mdustnial hygh schools
equipped with a computer by 1951 Now there are computers an 65 percent of theiwr
high schuols A new plan proposed by the Minmtry of Educntion wall place comput -
ernin all the nation’s high schools. and Key part of the Filth Generation comput
ing effort 18 the effect that 1t widl on education i Japan ‘The prancipal difference
between these other countries and the United States s that they have a magor com-
mittment to integrate computing into the educational process ag part of a natwenal
steategy. the United States does not
. Wthe experts and futurists are vorrect, this much g clear The tmpact of the com-
puter on learmng depends not on computer aecess aléne Adding computers to the
classroom without restructuring our educational system and its currtculum and
without retrnmimg s whole Reneration of teachers will more likely create computer
anxiety thay productive thinking and problem sulving The goal of computer hiter-
acy provides o new way for thinking ubout thinking Certainly, the exasting tenden-
cy foward connting computers rather than making computers count, must be
changed al computers are to have an mpact on education.

This documnent 1s heayily based on g papey that will be pubhshed i the IEER
Spectrun, V21N 6 June 195 The entire wsue, entitled Beyond 1984 Technology
and the tdiviudad, will be devoted to the use of computers in education ;

Arrenorx |

e Decuning Heavmn oF s SYSTEM AND RECOMMENDED TreaTMENT

Student scores on Scholast e Aptitide Test have been decliming for the last 15
vears, and US schools report a general dissolution of the high-quality tencher
cadre, and, 1 particular, a rgrowing shortage of mmln\m(ics and science tenchers.
Studies estrmate that nationwide as high as one half of newly hired teachers were
uncertilied or were unquahficd to teach these subjects, furtherwore, approximately
A0 percent of all science and mathematics teachers currently in secondary sehools
are either completely or severely unqualified to teach these subjects. Adding to this
dilemma s a pronounced decline in the number of people preparing to teach. Of
those high school senors entering college this year, only 45 peryent will enter edus
cation, half of what it was i 1973 For thoge that do become teadhers of science and
mathematics, the incentives to leave are numerous Computer literacy and compuat-
er science programs tend to dreaw these teachers awn from their normal teaching
duties exacerbatin problems in these areas. Onee skilled computing, teachers re-
ahze they can signilicantly increase their salaries by taking jobs in mdustry, thus
creating shortages in computing, as well an mathemnties and sciencoe. Last year
almost five tunes more mathematics and seience teachers left teaching positions for
employment elsewhere than those that retired

These conditions set into motion. as our society is want-to do, a plethors of com-
missions and reports on what is wrong with edueation and studies on how 1o cure it
A significant feature of each of the reports is the role of computers in education.
While the reports recognize the importanee of computers, their recommendations
about what to do vary widely '

The Department of Education's National Commission on Excellpnce in Edueation
sees a rising tide of mediocrity and recommends immediate actidn to stem it. One
change would clevate computer science to the level of a “basic" competeney and ree-
ommends o fem@ster-long com puter science course s a requirement for high school
graduation .

The Nationa®» Commission on Precollege Edueation in Mathematics, Science and
Technology, offers a blueprint for achievement in US. schools that will make then
the best in the workld by 1995, 1t too ealls for a semester-long . computor science
course as a requirement for graduation In order to meot this-goal, the Commission
recommends the establishment of teacher education and computer centers to dem-
onstrate the use of technology, nnd calls on the Nation's schools to develop explicit
plaits to provide computer literney '

The Carnegae Foundation for the Advancement of Tenching recommends o senes-

ter-long technology course that would explore the consequences of technology for so-

ciety [t calls for teacher training in new t(-chnolupfies. federally funded resource.

centers and a Nationgl Commission on Computer nstruction to evaluate educa-
tional software The Carnegic Repert differs from others becasuse it assumes that
temputers for the nonspeculist will be so convenient and user friendly in the

-~

future that little technical skill will be required Therefore, the report's firvst priori-
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ty 1 to \mvc students learn about the social impact that technology has had and
will have in the futuge. - -~

“A Place Called SShool. ” by Dr Johu Goodlad, s based on u mulbi-year study that
calls for restructurigg schools and reform of teaching Dr Goodlad asserts that com:
puter skills are necessary for all students, and says we are beginning to recognize
that the computer must be as much a part of tomorrow’s sheools as the penal is of
today’s. ‘The Commismon’ Reports have become vequired veading for educators and
paronts Many national, stnte and local meetings are being held to discuss these
recommendations , - ,

. \'PENI)!K I

Do Comrurers Reatty Wonk v Foucanion?

While there is a lot to leavn about the new technology, hundreds of studies have
alrendy sought answers to this question In nn analysis synthesizing the results of
51 independent exporimenta) studies of secondary students, James Kulik of the Um
versity of Michigan found .

Computer-baged teaching raised student scores on the final examminations from the
50th to the G3rd percentile. .

Students developed more positive attitudes toward the computor and the courses
they are taking ’ B

Computer-based groups reduced substantially the amount of time m‘(-d(“for
learning by approximately one-third

Similar syntheses of rosearch in elementary and higher education, business and
the military, likewise reveal small but significant improvements in performance
with large reductions (about 30 percent) in learning time to nchieve objectives.

# Arrenmx HI
L]
New TecHNOLOGICAL APPLICATIONS - b
4 - - . - . - . T
Computers provide more than just dei{-and-practice in (vducntmn,/Tho inventory
of innovative progras grows (luily/ I . . S .
. N . .

Electronie Tinker Tovs v A I

.

Complex machines .can he huilt electronically ‘by children. Pragrams now avail.
able allow preschool and glementary students to design gnd test a machine com.
od of logic circuits (Rocky's Boots ™), a mpachine in which the world's physical
aws such as gravity can be varied, (Binball Construction Set), and a factory to
produce a variety of different puits to specification (The Factory). These prograns
stimulate logical and creative thinking, yet have the appeal of a game. s

A Writer's Workbench

The teacher's advice, “Revise, revise, revise' is less tediouswhen the student uses
n computer as a word processor. New tools such as a proofreader, thesnurns ond
word choice editor offer advice on how'to improve the readability of a piece of writs
ing. Throagh the application of these tools the praductivity of the writer is en
hanced permitting greater concentration onstyle and clarity.

[y

v
Stnmulations and toolg to understand r('ul-wgrld phenomena

Simulations enable students to, become familinr with complex processes that
might otherwise bé innccessible, too expensive or downvight dangerous. They come
in all swes and disciplines. Qregon Trail. for example, combines history with deci-
sion making for a trip, west in the 1860's. ii‘xth sraders survive on this westward
trek by making judicious dcecisions about the use‘of meditine, food and supplies.
Colors and cont patterns of generations of cats ard investigated in Catlab, a labora-
tory for introductory genetics experiments which is used o stipplement the classie
drosophelin experiment. In addition, SCRAM, a nucleas power reactor gume, and
(Mdell Lake which explores behuvior of fish in a body of watgr. enable students to
explore the dynamics of the real world through copnputer-based models. Beyond sim.

ulgtions, new tools such as Atarilab ™ erble students to use the computer as a sub-

stiﬁute for expensive laboratory equipment to investigate the behavior.of phenom-
onlf such as temperature and light. -y,

.
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Atarilab ™ by Dickinson College, Atari Learing Systema, Sunnyvale, CA.
Catlab by CONDUIT, ‘The University of lowa, rowa City, 1A
The Fagtory by Sunburst Communicktion, Pleasantville, NY.
muMath by the Software Warehdguse, Honolulu, Hawaii.
Odell Lake nnd Qregon Trail by the Minnesota Educational Computing Consorti-
um, Mifineapolis, MN. . \ )
Pinball Construction Set by Bill Budge, Electronic Arts, San Matco, CA.
Rocky's Boots ™ by the Learniug Company ™, Menlo Park, CA.
SCRAM by Atari, Inc., Sunnyvuﬁv,_(‘;\.

'\;I STATEMENT OF DOROTHY K. DERINGER, VICE PRESIDENT FOR
ATARI LEARNING SYSTEMS, SUNNYVALE, CA {

Ms. Deringer” Thank you. very much for inviting me to speak
here today: My name is orothy Deringer. I am presently a vice o
president at Atari in which my respongjbility is product develop>
ment {or high .quality learning products for the home, I have had
the privilege, however, of being a program officer at the Natianal
Science Foundation for a number of.years. So 1 have spent o lot of - .
. those years thinking about the Federal role in gsome of ‘these areas
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and now 1 have the opportunity to actually try to | nething in
the box and it on the retailer’s shelf

As the inéustr_y reprdgentatiye on vour panel\J would like to
first express thanks o Bhalf of the industry for Yowe userest in
this topic. For a numBSer of vears many of my colleagues in n varie-
ty of the computer imdustries have pamd o lot of attention, thought
detail, and effort to try to use computers to help educaiggh. to help
tprove education and on their behall as well as on ws, at's n
privilege to be here. - '

I would like to speak about four things very briefly. 1 submitted
a paper for the formal statement The KL Spectrum has devoted
their whole June issue to computers in education That's a profes-

g accepted to be a statement on precollege education in comput-
ers. s an overview, but T would like to talk very brietly about

tour points.

First, who is using computers today for learning? Sveond, the
ssue of teacher traimming. TRird, curvicular 1ssues, rethinking the
curriculum, 1, think, s going to be appropriate and fourth, sone-
thing that hasn't been mentioned on a national level today. but it's
extremely important  that's polk'y concern.

First, who s using contputers? We have ta
325000 computers estimated to be in schodls There s angther
number that is extremely important and thet is thyt there 1{'1‘(- 5
million computers in the home today and that is a conservative es-
timate. In general, o variety of studies show that the students that
have access to computers tend to be white, tend to be male, and
they tend to come from middle class or more affluent fammlies. One
Person has chatacterized this as, ““Whe rich learn to program and
the poor do drill and practice.”

Now, repavdless of what the Federal Government dots or what
this group does here today, a part of our society is going to learn a
%reut deal about computing and 1 think that without some kKind of

‘ederal activity—industry has made many efforts to try to work

ed a lot about the

with title I.schools, to make donations to schools, to do a varviety of

_philanthropic activities to help people who don't have computing —
if we don't .consider something on a national level, | think we are
in danger of becoming a society of 4echnocrats and technopeasants
and I think that this is something that only the Federal Govern-
ment has the power and the resources, has the power to amelio-
rate, and [ think in the future that could become a very serious
problem. : i -

Second, teacher training. We” have talked a lot about tepcher
training today. Teachers are the people on line m the classroom.
They are the ones who have a responsbility every day to do Some-
thing to improve the education of their students. Computer educa-
tion requires trained teachers in an entirely different way, | think,
than we were talking about teacher training in the past. You learn
about computing not through a 2-day seminar; It's a long experi-
ence. You start out with 2 days. .You come back time and time
again to dedicated teachers such as you. hdve heard testimony rom
today. But it'takes years. .

‘Now, this is something that I think is also a national area of in-
dustry. Industry can help. We can offer teacher training. as one of

R 4
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the computer companies has done in a very altrmstic fashion. They”
have offered compufer edueation to every teacher in the country
who would apply tor it. BQt it's just a beginnning and we are will-
g and able to participate and iwlp, but we are not able to carry

¢ whole burden. 1 think that teacher training is really goingsto
be the key to effectively using computers in the classroom. Unless
you know how todo it,:1 don't care how wonderful the computer*
w--unless you know how to use it effectively, you are not going to
get the full use and the fullspotential from it

We have talked a lot about software today. A number of different
people have a variety of opinions nbout what we need in software
md cqurseware. I think we have heard what seem to be opposing”
opinions. Do we need more software or don't we? Do we need more
courseware or don’t we? 1 think one of the most wonderfal things
abouwt the potential for computers in educhtion is that different
people have very dilferent opinions and none, [ believe, is vight or
wrong. | happen to have my own particular ideas about how com-
puters are used most effectively, [)ut other people have different
strategies and 1 think n the kind of educational system: that we
have, vhich encournges diversity, T think people ought go be trust-
ed to make a lot of their own choices. 1 think, in such a rapidly
moving business, what you want to d6 i allow for new ideas, now
strategies, new approaches to develop. . .

1 h(ﬁievo that it's not just whether there is courseware or soft-
ware. | think there is some futdamental rethinking that's going to
be gaing on. that presently is going on, in how computers are going
to affect what we teach. I-would like to give you gn example of a
protuct, a Federal investment that 1 think we need in many, many
different topics.

When I was gt the National Science Foundation, we gave a grant
to James Fay at the University of Maryland to take a look at how
mathematics should change because computers are available. He
took some students who hadn't done very well in algebra because
of all of the manipulations that you have to. do and he used a com-
puter program called New Math to do the factoring for the stu-
dents rather than having them do it by paper and pencil. He found X
‘with those Umdversity of Maryland students that many students
who didn't do well before were actually doing well when they had
the computer to do the grunt work and the kids gould do the think-
ing. He and, his colleagues have produced a booklet called, “Com-
puting and Mathematics in the Pre-College Curriculum,” which is
A focul(t)oint for people all across the country to think about what
‘we need Lo do- with gur heads now and whal we can do with com-
r)utex;s and | thinl? books like this will change the cutricula that we.

1ve m our schools presently. We are going to have whole different
strategies of what we should be doing with our heads, what we
should be doing with our time, and what we can now lend to the
computer. - : :

I think it's not just whether it's courseware or software that's
the issue. It's what we ave teaching in our schools that computers
are stimulating discussion about. This is also something that is not .
even hppropriate, I think ! for industry to do. It's something which
needs & more ecumemical approach and Federal investment is a
way it which to effect that.

.
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The last thing that 1 think is extremely important that we
haven't talked a great deal about is policy. What do we think we
should be doing on a national -level with computers in education?
What are our goals? What are our objectives? 1 am not talking
about this in the sense of a national educntion system such as you

. might find in Britain or France or Japan in which they have made

major national commitments to computers in education. 1 think we
need a variety of different kinds of policy issues, policy strategies
and policy goals that can be done for a relatively small proportion
of the funds that you are talking about investing. T think that’s an
important addition that 1 would like to encourage you to think

- about.

If we don't know where we are going, most any road will get you
there and 1 think we need some articulation of the issues and the
long-term goals that we are pursuing in education in this country
with regard to computing. '

Thank’you very much. -
Chairman Perkins. Thank vou very much. You made a very
good witness. .

Now if the Federal Government were to do anything in this area,
should we emphasize teacher training or purchase of hardware or
should we ronrly do both? Which purpose is more important or are
both equally important? | am tatking about cmphasizing the teach-
er training or the purchase of hardware” or stuld we really do
both? Give us an answer to that. :

Ms. DeriNGER. My particular feeling s that teacher training is
the most important part. a

Chairman Pergans. You say teacher training?

Ms. DiriNcer. Teacher training is the most important part cou-
pled with the evaluation of the curriculum. It’s very difficult to be
an informed user or pigchaser of computers if you don’t know

what you are trying to ith them. :
Now there is no question that there are many schools who do not,

have funds to purchase hardware and 1 think that that is impor-

tant. That ma$ sound a little unusual for you to hear from a repre-

sentative of a com‘)uter company, but I have found that in the long -
s

term, people’s goals and interests will be raised, they will be more
effective purchasers and an informed customer and a knowledge-
able customer i§ an excellent customer. 1 feel that's a rather com-
mercial way to say, but from the other side, I-think you have to
know what you are trying to dg and training and the challenges of
%raining are the only way in wHich [ think we can do that effective-
y. :

Chairman Perkins. Did you want to comment on that, Mr.
Tucker? .

Mr. TU(?KéR. Well, [ am in substantial agreement. I want to re-
emphagiwe something that Dorothy said a moment ago, that if by
tratning we mean a 2- or 3-day workshop at an elementary level in
a grogramming langus&e, we might just as well save our money.

‘hatrman Perkins. We might just as well forget about it, did you

-
+

sa{i’ : .

r. Tucker. That's correct. )
Chairman PerkiIns. If it's just 2 or 3 days. ‘
Mr. Tucker. That's right. If what we mean by training——

-
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Chairman Perkins. What duration do vou think it will take to
* teach the imstructors to use these computers? v
Mr Tucker It depends entirely on what youare trying to do
them. That is to say, if the object of the game, for example o
Jeturn to an cathier example -is to revise the writing curriculum
in our elementary schools so that students learn to write not a
little, but a lot, better and then to learn how to use computers as n
art of a wholly. changed writing curricufum, then 1 think you
Ln()w might be talking about a summer af least and o lot of con-
“tinuing work during the year and beyond that, over time. In other
»words, a sustained effort which js keyed td the needs, ultimately, of
particular tenchérs in particu lar schools. .
It the objective is to do something in seience, it might be a little
bit different, but it depends on what fou are trymy to do. The
major point, it seecmwy to’ me- and Dorothy made the point a
moment ago--is that you are not teaching about computing. That
(i;; you are notteaching somebody hbw to use o compufer. "Phe
(

Ject of the game is to teach them How tp use o computer in the
ontext of a curriculyth which they have thoroughly considered
and reconsidered and probutbly thanged tn the process. That's more
difficult and takes o longer time.” . : )

If you’do that, then you get to the problem that was talked about
even eattlier by Judy which is, ultimately, that doesn't do any good
‘unless they can get their hands on computers. So, in my view, the
answer to your question, Mr. Chairman, is both. Doing one or the
other doesn’t make any sense. You have got-to do both.

. Chairman. Prriking. Ms. <Anderson, dg you want to comment on
that question? : . '

* Ms. ANDERSON. | would have (o agree that the two, hardware and
training, are inscparable. If you want to--you pointed out earlier
that in forming some type of training to assist teachers in making
a wiser purchase. In 1 or, 2 hours, T can provide teachers with,
(enough—just an overview of the use of computers and give them
enough information to make a wiser purchase. But as far as using
the computer as a tool fdr learning to really make an impact on
children’s learning, that type of training takes time and it takes
the hardware. 1 have done it both ways. 1 have seen teachers—we
have alt seen teachers receive quite g bit of pressure from theé com-
munity where the community will Kave a bakesale or a whatever
sale and just dump the computers in the laps of the teachers.
Those computers don't even get unpacked. So the hardware with-
out the training—they are just, going to sit in the packages.

The other way does not work. 1 know that. That is a fact that
training without hardware is a waste of everybody's time. The
othey is a waste of everybody's dollars. The two, in my opinion, gre
inseparable. The timing of them is important. The two have to go
together. - v ' : :

F'hank you, Mr. Chairman,

Chairman Perkins. Let me compliment all of yow people. You
hdve been very helpful to us and we- appreciate it. We hope to
write a bill in the near futyre. .

Ms. AnpElsSON. Wonderful. Thank you.

Chairman Perkins. The subcommittee is adjourned.

» k' ) , ’
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[ Whereupon, at 1101 aome, on Tuesday, May 1, 19814, the sybecom-
mittee was adjourned. |
[Additional intformation follows:} .
1Y

Overview or HTR 4000 \

TIUE 1T PROVIDES FIITNDS TO 1OCAT SCHIOOL INSTRICTS FOIC PHEF ACQUIS)NON OF COMIPY TER
‘ HAUDWARY

Sec 101 Discusses purpose of the all

Sec 1 Defines terms, inchiding computdr hagdware

Sec 103 Outhines the allocation of the tunds

Sec 104 Specthes the apphication process loonl edieptional agencies must com
plete m oorder to obtaim hinds over this pale

Sec 105 Onthnes the respousibihities of the State educational agency

See W6 Providep for the participation of chidren trom private schools
T Sec T Authorizes apprapnates for thas title

TITLE 11 ESTABLISIES INSTITUTES TO THAIN PEACHENS IN FHE OFERATION AND VSF OF

NEW FECHNOLOGIES

Sec 200 Provides for a system of grants and contracts o be wgsned by the Nation
al Scrence Foundation tor the pirposes of estabhishing these imstitutes

See 202 Provides stipends for techers attending these mstitates

See 203 Authorizaton of appropriates for thas tetle , .

TITLE Ul PRHOVIDES FOR THE EVAL UATION OF COMPUTER KFLATED TECUNOLOGY, DEVELOT-

MENT OF MODEL COMPULER SBOMTWARE, AND IDIESEMINATION OF INFOUMATION (8] 3

STATE AND LOCAL EDUCATIONAL AGENCIEN

See 401 Provides for system of grants and contreacts from the National Tostitute
of Editeeaton and the Nahonal Setenee Foundation for the purposes .
Sec 302 Provides tor private evaluation and disseninntion eftforts

~ H.R J750 - TueCompmrrer LaiTERACY AT SECTION 1Y SECTION ANALYSIY

The ill's purpose s to provide assistonee to loenl ednention upivn('u-x and mstin
tions of higher educntion to promote computer litoracy nmong clementary and sec-
ondary students and therr teachers and for other purposes :

¢ 1

Mrete ACQUINITION OF COMPUTRER AARDW ARE -

See 101 Defines the purposes of ths section as anthorzing assistance to lotal
cducntionnl agencies for the acquisition of computers in order to promote student
competence i the operation of new technologies and thereby improve their neadem-
e t)orlbrnmlm‘u.

Sec 102: Provides definitioglf of the relevant terms in the bill. Defines computer
hardware os including o dot@ processor Which can be programmed in at least three
languayges, has a rnn(s‘mn access memory capacity of o legst sixteen thousand bytes,
and 8 or caimbe connected with a sereen for visual display. Furthermore, in connec-
tion with such n data processor theve must by a display screen, and one maore disk
or tape drives. Finally, the definition inloudos any cquipment necessary for the in-
stallation of such equipnient.

Sec. 103: Provides that H% of the tunds shall go to the State education ngency for
wonitoring and enforcament purposes. The rengining funds shall be allocated to
local edueational ngencies on n per capitn hoasisf®his section further speceifies that
local educatianal agency shall not longer be eligible tor such nssistance after reach-
ing o ratio of one computer per thirty students.

Sec. 104: Establisttes that inorder te obtain funds unddy this title, the local eduen:
tional agency shall have appraved by the State Edueatton Agency an application
apecifying the lacol ngency’s gomputer procurement program. The application shall
contnin agsurnnfes thot the ocn‘ agengy will provide gundn first to thase schools
with the least cdmputer hardware per student nnd ‘that the funds are not provided
to any school the§ has renched a ratio of one computer per thirty studegts. The local
agency must alad provide nssurances that parents will pavticiphte in the establish-
ment of the computer lardwarengquisition program. .

See. 100 Epch state which desires to have itr locnl educationnl agency receive as-
sistance under thigTact shall have on fite with the Secretary-an application submit-

. >
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ted by the State education ageney spealyig the State’s comphance with the re
wurements ol this section The requirements of this section melude the adoption ol
standards (6 monitor the effectiveness of camputar procureient progiames and the
adoption of wnitten procedures tor receiving con iplutnts regarding such programs
l")ll}h(‘!'l))()l‘(', vach Statecducation agency shall Mubout. as the Secretary requires,
reports to enable the Secretay to crry ont this Gtle :

See 106 The local education agency shal mgkesprovisions for the parQicipation of
private school children in these eduentionnl services Expenditures tor such purpose
shall be oqual, tfling into account the number of (‘hff(ll't‘l) to be served and the
needs ol such chillien, to the expendutares for puble sehool students

See 107 Pherd®™re authorzed to he approprinted FA00,000,000 for cach ol the
fracal yoars 1950 through 1994 :

: TITLE I TEACHER TRAINING INSTIVUTES
AS
Spe 201 Phe Natwnal Serence Foundution shall arrange, through grants o con
tracts, for the development of short term or regular session mstautes lor the Mu
pose of istracting teachers i the eperation and use of new technologies The orgn
mzatwns chgible for such guants and contracts shall iclude nonprofit professional
scientific or engineering orgamzations, seience muscums, repional sawence edueation
centers, State ﬁ(luculmlinl agencies. and mstitations of gher education, mcluding
commumty colleges ,The National Seience Foundation, w making sieh prants and
contracts, shall give specinl conmderatgn to training those teacher! who will be
SCrving i elementary und secondary achools whitehy have substantial numbers of cul
turally, cconomcally, socially, and educationally buandicapped youth ot 1n programs
tor children of hinited Enghsh proficencey

Sec 202 Those attending such mstitutes would be clyible to recetve a stipend of
F2T0 per week for the period of attendanee at sich mstitute

Sec 208 Phere are authonzed to he appropnated $20.000,000 o each of the fisend
vears NG through en

TICLE 11 INFORMATION DISSEMINATION AND EVALUATION

See 300 In order to advise State and local seducation agencies on acquistion of

computer hardwure and software, the Natiwnal jinstitute of Education and lh(;f)hl
tional Science Foundation shall, through grants or contracts, evaluate exshng Hard-
ware software, dissenunnte the results of such evaluation and develop model soft-
ware - .
See 802 The National Seience Foundation, through grants or contraet, shall con
duct. assist and foster research and expernimentation on, and dissemination gf,
models of imstraction in the operation uml/l\sv of computers. Organizations eligible
for grants or contracts include nouprofit professional scientific or engineering orga-
mzations, science museums, regional seience cducation centers, public televiwion,
State educational ngencies. and, institutions of higher education tancludng communis
ty collegestt The Foundation shall Kive priority to those proposals which' include the
active nnd brond community involvement of such Kroups as parents, teachers, school
boards and admmistrators, and local business, or to those proposals %hich call for
establishims model trainmg programs for adults There are authorized such sums as
may he necessary to carry out this function .

NATIONAL ASSOCIATION OF
l'fl.r:Nl:.N'r,\uv Scnoot uincirars,
Reston, VA, April 20, 1984,

Hon Cami. D Perking, .
Ravburn House Office Bulding,
Waslhington, 1

Dean Mg Prrkins. The National Association of Elementary Sclmul(l’rincipnls has
followed with wreat interest the introduction and discussion of the many bilks that
would assist schools by the provisions of cotuputers and computer training for stu-
dents and staff The Flementary, Secondary and Voeational Education Subcommit-
tee of the House Fducation and Labor Bmmittee, which you chair, will shartly
hear testimony an one of these bitls, 1 R 700, which you and Congressman Timo-
thy Wirth «D) CO) have introdyced.

The enclosed statenient contauns the views of NAESI on this measure. We would
appreciate it very much if you would, permit its inclusions as testimony) for the
record

~ . S
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Thank you very much tor your kind commderation of our request
Sweerely yvours,
lkpwann P Kenikx,

' Deputy Executive Ihrector
I Enclosure ‘
Statemient On 1R 3730, The Computer Literady AcCot 1983
e Subnutted To The House l':l(‘lll(‘llhll'y. Secondary and Voeational Eduention Sub

convmttee Carl Perking, Chairman -
Subnutted By ‘The Natwonal Assocmtion ol Elemontary School Princpals Dr
Samuel G Sava, Executive Director T
Date Tuesday, May o195
The Natwnal Assocution of Elementary, Sehool Poanvipals, representing over
22,000 elementary and. nuddle school princilmls throughowt the nation. w lToeated at
1920 Associntion Drive, Reston, VA 22091 The Assocmtidit’s bagie ganlus to serve os
an advocate for childreg principals and the pnnapalship e mmplement this goal, if
offers,n varied and compehiensive program of services, benefits and activitdes
The Amocution hag long been interested in the numerous apyrronches bemg pro-
posed for assuring the development of camputey Iiteracy in the classrooms of Awer
. wca The themes of our 183 and 1984 Nattonal Conventwons centered around eduen
\ tional technology Our annual National Fellows Program tonducted in donjunction
with the Floridn Institute of Technajogy antl Walt Disney World's Epeot Center to-
cuses on educational technology .and the leadership skills necessary for education in
R A computer age Several of our publications have featured, articles and “"how-tos™ ve-
! garding microcomputers Many of our state umu(-inlium/Imve meluded workshops
. ad semuinars on microcomputers and computer hiteracy in thew state nssociation «
meetings and conferences {".l(-m(-nlury aud nuddle gchool principals are concerned
about computer literacy and are doing something nbout it
We applaud the eftorts of Cdngress to do something nbout 1t, too, and erdbecinlly
commend Charrman Perkins and Represeatative Wirth for theiwr strong interest in
ths aren The mtroduction of I R 3750 exemphfies that strong wmterest
NAESDE 15 verv pleased with the basie concept of the nll - to place computer hard
ware into all school bujldings on s umt/children basis and to provide a stroug train-
g component for lvu(‘h(‘rsx‘x;:ul admimstrators. Doimg so through upprc)priy\huns
rather than through tay legisinton is also a significant point i s favor ¢
The Associndion does have several concerns with other sections of the measnre
that should reeceive ndditional attention. They are the state role, inclusion of private

schools, training sites, and eligible agencies. ~.
1 State Role. Section 1035 () opens .with "Each state which desires to have «itg
local educational agencies qualify. . " To us that implies a state may not desive -,

and, if not. eliminate all local agencies in that state from an opportunity to partiei
ate 1 am sure that s not Your mgtent. This language heeds revision to assure that |
ocal eduentional agengies have that opportunity.

2 Private Schools. The inclugion of private schools in a district financial nssist-
ance program is substantially unconstitutional. The language itself speaks to servs

Jices and participation in services. This title (Title D is not a services title; it 18 an
equipment acquisition title. It is therefore, illplaced and inappropriate. We object .
mogt strongly to this sectiong and urge its chimination.

3 Trarneng Sites It appears that “inatitutes” must be held somewhere,other than
at a site in the local educational ngency using the specific equipmsnt the local eda-
cational ageney has purchased for its teachers, administrators, gand students. Great-
er Nlexibility s neoc!('d so that on-site trnining may take place. There are many
more benefits to this type of training than there are to off-site training. T

1. Tratming Elgabidhity, Non-profif education organizations are not eligible for
ﬁrunts or contracts to conduct training institutes. They should bg. Title 11 forces the

ill into the Sgb-committee on Science and Technology and uses that type of, lan.
gunge almost exclusively  When serving training ngeds for education in opegatgon
fnd use of computers, edusation organizatjpns have, and will continue to offer excel:
lent training programs. Our collaboration with Walt Disney World's Fpcot Center
and Florida Institut¢ of Technology is only one small exam ole of what is.being done.
Such efforts should not be eliminated from consideration by restrictive worging'in
the bill to include scientific and enginecring or, agizhtions only.

In summary, the National Association oﬁ_’[‘]?ﬁ_nwnh\r)’ School Principals appreci-
ates greatly the efforts of Mr Wirth and My Perkins to bring this imiportant igsue

to the attention of Congress. The above retommendations would strengthen HLR
3750 and we urge their adoption.
(.

~
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PREPARED STATEMENT OF TOK ASSOCIATION OF AMERICAN Punpisugns, INne,
WastuNcron, D [ .

The Assocuation of American Publishers ) w the general association of Ik
; 'nl'ussimmfund Scholarly Publishi
ligher Education; International, Direct ting/Book Club, School and Gen
Trade divisions. Qur some 300 member publishing houses produce the vast may
of the general trade, educational. reference, professional and rehgous bobks Buby
lished in this conntey and found m the nation's libraries as wclllus constderable re-
Inted audio-visual materinl and computer software. «

IN'ru(mnmgnp
The subcommittee has three bills befory it . -
L HR. 1134, which amends ESEA Title 1H to establish National Centers for Per-
sonal Computers in Education These conters, among oth€e phiies, would provide in-

formation on computer courseware matenals; develop such cdursewn naterials;
develop curricular matenals for iustructing students in the use of c‘omu'm; pro-
vide teacher training and demonstrate computer systems; develop methods for ena-
bhng the handicapped tg use computers; conduct programs demonstrating the vari-
ous educational uses of computers; assess thevelative quality and merits of conunor-
aaly avdilable mierocomputers; monitor new developments in educational technolo-
gy: develop teacher (rniningf matevials for compuger education; establish a demon-
stration laboratory to exhibit examples of personal  computer systems and
courseware materials; pubhlish o periodicnl newslettor on computers, computér tram-
g programs and courseware matevials; assist the Congress and Kederal agencies in
advaneing computer education and technolo yi nasist leond librarvies T establishin
programs to provide personal computers and video dige systems to the public; ung
establish a model community perssnal computer center in a local shopping mall,

2. HR 3750, the Computer Literacy Act of 1983, which would provide Mands to
local educational agencies for the acquisition of computer hardwpre: establish insti-
tutes to tram teachers in the operation and use of new technologies; and provide for
the evaluation of computer-related technology. develogment of model computer soft-
ware, and dissemination of information to state and local educagonnl agencies

3 H.R 462K, the National Soltwave Act of 1984, which would establish within the
Federal Government a National Educational Software Corporation (NESC). The
NESC would « clop criteria for the select ion of edueationdlly nseful computer soft-
ware; secure fhvestiment capital for projects selected by the NESC to develop such
software; malfe jnvestments in projects for the development of such software; make
contracty andPrants to assist in software development; provide a clearinghouse to
tisseminate software information to schools; and enguge w such other activitries ns
appropriate to eucourage the development and use of such software.

ince provisions of the three bills overlap, if the committee acts favorably on
these proposals it should combine the three measures, retaining those pruvisions
with_ merit and rejecting those which have no mep. In addition, any legislation re-

rted by the wguyittee should be com lementary to, and not duplicative of, the
“Inergency Mathematics and Science Education and Jobs Act (HR 1310, which
yassed the Hosue on March 2, 1983; the Advanced Techdology Foundation Act. HR
4361, which was reported by the House Committee on Bunkin&. Finance and Urban
Affairs on April 24, 1984; and Chapter 2 of the Rucation Consolidation and L.
provement Act of 1981,

Sur testimdny, therefore, is directed to im‘ividuul rovisions of the three meas-
ures befored the subcommittee rather than dealing with each bill separately.

.

UNDUE FEDERAL INFLUENCE

A long-time cornerstone of all Federnl aid to education programs is what is now
Sce 432 of the General Education Provisions Aet - -

Promutrion AcAINsT FEDERAL CoNTROL oF EDUCATION

Sec. 432 Nv provision of any applicable program shall be construed to authorize
any department, agency, offiver. or emplovee of the United States to exercise any dr-
rection, supervision, or control over the cturriculum, program of tnstruction adminis--
tration, or personnel of any educational institution. school, or school system, or over
the selection of library resources. textbooks, or other rinted or published instruction-
al materials by any educational institution or s(-hoo/.}s‘_vslern. or to reqdire the §ssign-
ment or transportation of students or teachers in order to overcome racial 1mbal-
ance. [Emphasts added)
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Thia provision had its origins almost three deendes ago in the Natwnal Defense
Education Agt at which tune it was known as the Morse-Talt Amendment, indica
tive of the agreement betwoeen libernl and conservatives that Federal nid to eduea

K tion should not mean Fedeval influence or coantrol of local education p(?u-(m-u

s Similar provisions are found i the Library Services .and Construchon Act (See
2by, the Department of Education Organwzation Act (See 1030, and the Job Tram
my Partnevshup Act (See 145 -

Federal evaluntion of softwarg ‘or other mstructional materials would clearly vio-
late this well-established hands off nundate What value judgments would R cval
uators apply” And how would those value judgments change from admifmistiation to
aduunistration™ Whn§ mfluence would such evaluatjons have on the adoption by
local edueational ageficies of one item versus another” We strongly yirge that no
provigions {or evaluation of software or other mstructional materials be included in
any bl reported by the'comnlittee

‘ - .

NSTRUCTIONAL MATERIALS
:

Any legisiytion reported by the committee should recognize that the new technol:

. ogy requires not only dises, chips and other simalar materials, such as textbooks,

manuals and workbooks. One must contewplate not only the materials used m the
computer itself but also the necessary comiplementary materials referred to.

The October, 1982 report the National Science Board Commission on Precollege
Education in Mathematies, Science and Technology, “Today's Problems; Tommor-
row's Cnisis’, uﬂur recounting the teaching pn(vn(ull of the new technology, adds a
cautionary note: “However,, coniputer software s generally inadequate, and thé full
potential of these technologies for instruction has re u-uod httle nttention

The Office of Technology” Assessment, in ats report, “Information Technology and
Its Impact on”American Lduention”™, profers a similar conclusion "OTA found that
the most-often cited barrvier to currvent edueational use of technology was the lae k nl'
adequate edteational software ™ L

The cost’ of developing instructional matgrinks tu be used with themew luhnulugv
i8 very high Some companies have invested as much as $1.5 midlion in thewr com-
puter software programs. Small compantes are consequently often discouraged from
entering the field. In additign, large firms ave reluctant to risk substantinl sums in
enrollment areas which have a relatively small number of students.

A principal conclugion of the Januarvy 1981 Report of the US Department of
Eduction Task Force on Learning and Electvonie Tee hnology stated:

Many private sector companies have made tentativejforays into develeping tech-
nological products and sevvices for education. The « ook for future efforts to
expand the impact is not bright, largely because edueatjon systems provide few sig-
nificant incentives to private-sector vnlrvpl(\nvurshlp in'this aren.

This finding impelled the following recommendation:

The Department should provide incetitives to encournge private-sector/ university
combined efforts to develop exemplary “high quality” software (ov computers and
videodiscs. This should be done in covperation with school districts and stat educa.
tion ngoncws that elect to participate in such ventures. The purpose is to get all
involved in making the tsud(- offs thylgwill be needed to successfully implement the
new technologies in instructional settipys.

We also cite the Degcember, 1982 policy paper of the Council of Chief State School
Offigers, "Necds for a New “National Defense Education Act’ ™ which stated: .

The fields of mathematics and science are particularly vulnerable to the rapid ob-
solescence of instructional matevials. Allowable expenditures under any federal pro-
gram should include assistance to school districts to maintain r(-m-onubl_v up- m-dutov
texts and library resources. Sehool districts and states could use funding to méet
their needs, including at least:

New science and math quuem‘v*\ which matcly the stages of children's intellec-
tural development; ’y '

Updated curricula which accommodate technologienl and social changes;

New mathematics and science equipment, including computer hardware and soft-

ware.
In the light of the foregmng we urge that prime emphasis be given to the develop-
\ ment of high-quality courseware, embodying both the latest knowledge and tech-

niques, and involving, as the Department of Education Task Force report suggests,
the combined efforts of the private sector and the academic community

.
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PRIVATE SECTOR PARTICIFATION ‘

L ]
Congross recognized the i u)rlﬁ'm(-(-- of priyate sector k)nrtw:pmmn i the develop
ment of instructional mul(-rw‘u and curriculn when in 1975 it ndded subseetion (¢) to
Sec 426 of the General Edueation Provisions Act (GEPA), the law which now ap- -
& plies to all Departiwent of Fdueation programe The pertinent portion of that subsec
' tion. reads as follows p .

() In awarding contracts and grants for the developiment of cufrienin or instrue.
tional materials,\(the Lomnnssioner and the Director of the National Institute of
Education shall - . )

(h Encourage appheants to assure that such curncula or instructional materials
will be_developed in a manner conducive to dissennnation through continding con
aultations with publishers, personnel of State and local educatwnal agencies, teach.
ers, admuustrators, community representatives, and other individunls exparicnced

o/ insuch dissemination;

This private sector participaton factor is not adequately recogmized i the petud-
g legislation It is o atter of good sense that any measure adopted by the com-
mittee should reflect this mandate for private sector participation for #t is based on
hard experienee Too often have currienla and matenals been developed with Feder-
al nasistance which now rest undisturbed in college libraries or neadenue files but
are unused - the schoolroom Texthook publishers have viduable knowledge of
adoption procedures, achoolroom requirements, teacher pgoblems and the myrind of
other factors which go into the developments and suby '(Luu—( use ol suceessful in-
structional materiats and curricula N )‘ :

. In addition, just ng

¢ private sector has a recognizéd and proper role in the de
velopment of instruetional inaterials and curricula, so it also has a role in the train
. ing of teachers in the udeof suech instructional materials and curriculn. As a matter
of long practice, publishetNprovide inseryice teaing to teachers in the use of texts
ind workbooks which the sehool system” has obtmned from them Such expertise
wuld editinue Yo be utilized \

, RASIC RESEARCTI

The Office of Technology Assessment report found that “"to make the most offec:
tive use of technology, there was a need for R&D in learning strategies and togni-
tive development, methods for the production of effestive and economical curricylar
software, andithe long-term ps_ycho‘o dical and cognitive impacts of technology-based
education. It s worthy to note thut.L‘)nsvd on the foregoing, OTA urges that “Con-
gress should consider policies to: ’ .

“th Direetly support R&D in these areas, :

“(2) Eneourage private seetor imvestment front both foundatjons and industry, or

“3) Encourage a combination of both by using Federal funding to levernge private
tnvestment.”

Any legislation adopted by the comtiittee should require the basie resenrveh urged
by the OTC report. .

Chief among the items to be mandated should be: ’

1. Reseurch on the instructional uses of the new technology.

2. Research on what kinds of instructional materiais should be developed to work
with the new technology.

3. Basic research on how students learn through use of tHe new technelogy.

4. Research on how currigula can best be presented using the new technology and
complementary instructionfil materinls.

This research is in ke ing with (he intent of Congress as set forth in Section
405ax2) of the General Edueation Provisions Act which states that “The Congress
further declares to be the policy of the United States to . . . help to solve or to alle-

! vint(:t ¢ problems of, and promote the reform and renewal of merican education
. - "

and to “strengthen the scientific and technological foundations of education
.o

w

*

. COPYRIGHT

A principal detriment to the development of computer software has been copy-

right violation. The ease with which software can be d@plicated and used™In the

. classroom plus the ignorance of many educators of the copyright laws has made this
a majorgproblem. v .

If the committee should adopt legislative providing assistance to educational agen-

cies in the acquisition of software, either through purchase or loan, such legislation * g
should make certain that those receiving such assistance ave sensitive to the na.

A ) \, ,
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‘tion’s copynright laws and wall follow them Such 4 sensitivity, for example, should
be reflected i any plans the bill mught requare edueational agencies to sul)mit
In this connection, we invite the committee’'s attention to the policy statement
adopted by the Internntional Council for Computers in Education, a congortium of
. groups from six nations, including twenty-five {l S State and national organizations,
" and 14,000 in(llvu‘lu"j('u('hem af computer literacy and compufer science -

i Educators need to Yace the legnl gnd etheal wsues jnvolved 1n ('npyrlghl laws and,
pﬁblinhl'r license agreements and must accept the responsibihity for enforving.adher
ence to these laws and agreements. Budget constramts do not excuse tllegal use of
software L :

Educators should be preparkd to provide software developors or their agenys with
a distriet-level npprnvo(& written policy statement includimg ng 0 minumum.

1 A clear requirement that copyright laws and publisher license agreements be
observed; A \ ,
2 A sgtement making teachers who use school equipment responsible for taking
all reasdnable precautions to prevent copying or the use,of unauthorized copies on

school equipment, v
3 An explanation of tht steps taken to prevent unauthorized vopying or the use
of unathonzed copies on school equipment )
4 A designation of who s authortzed to sign software license agreements for the
school (or distret); ‘ .
5 A designation=at the school site leve who is responsible for enforcing the
terms of the distriet policy and terma of Heensing ngreements;
6 A statement uuln(-nlinu teacher reaponsibihity for educating students*abownt the o
logal, ethical and practical problems ciauged by illegal usé of goftware
e urge that the provisions of the policy statement advanced by the Counci) n
rnrt %f the established policy of any eduentional sgency or other entity utiliafhg
‘odethil funds for saftware and potential recipients must attest to having sucigan

¥ estabhished polwey
OTHER PROVISIONS ’ ((

Federal education amd programs traditionally include a provision that Federal -
fungmshould supplement, not supplant, local and state expenditures. This has the
cffe@® that the Federal funds provide education aid, not merd financial aid. Suc &

- provision should be included, in any bill reported by the couumnittee.

Similary, o maintenance of effort provision should be includ If a deficit-buy-
dened \Fv({('rnl Government is expected to expend scarce financial Yésourees to assiyt
local and stte education efforts, then the lenst that should be expected of suc
states and loealities is that thay maintain their own level of ependitures.

~
\(‘()N(‘I.UHI()N

This testimony has been submitted with n sensitivity both to the need for budget-
ary restraint and the equally great need for a technologically literate and knowl-
edgeable citizenery.

he report af the N&F study commission is aptly titled "“Today’s Problems: Tomor-

row's Crises”. What the Cangress now does will pear either a title of “Today's Solu-

’ tions; Tomorrow's Successes” or "Today's Neglect; Tomarrow's Failures™. We opt for
the former. , v

—) InTERNATIONAL Business MAciunes Cone.,
' ) ! . Washington, DC., April 30, 1984.
{ Hon 'Cagrt Perrans, .
Chairman, Subcommuttee on Elementaryve Secondary dnd Vocational E'(él'u:almn.
House Education and Labor Cotmittee, U.S. House of Representatives, Washing-
ton, DC.

Dear MR, Criairman: Thank you for inviting me to testify in behalf of IBM on the
use of computers ih schools. Unfortunately, 1 had a previous commitment 1 was
‘4 unable to change. ;
IBM has a profound interest in an increase in the computer literacy of the teach-
“ters of America’s young people and through them the students themselves. And we
;\’__/ ‘have hope th& computers ave one tool that can improve instruction in basic cours-
es. This interest stems not only from our industry's need for highly qualified new
scientists and engineers as new employees or from the Tact that increased computer
literacy will create demand for our pr(ﬁﬁcts. Most important to us is the fact that

~

¢
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. .
rmng technical skills will be needed o every Amencan citizen s to |mrln‘{|pul(- 8
coasfully and yroperly m our society and i oyr mereasigly “lith tech™ economy,

IBM 18 concerned about the qualty. trmamg and sutficteney wm numbers of H(‘\lz‘
oence and engineering graduates g eritienl ficlds {rom ou unmiversates I this coun
try s to remain andustrinlly competitive, we must have the mnovative skalls ro
quired to produce lower cost, higher quality goods and services and the teachers and
professors to teach these skills We support the efforts of the 1S Foverimmertt
through the mechamsms of the National Seience Foundation and othet science sup.

ends

ires to meet national goals and e stinnlate the enthusinsm of voung graduates
students to reman in the teaching profession As a demonstration ot s nterest,
IBM recently annmounced a grant program of $10 milhon to selected universitien to
upgrade the basic equipment negded to unprove its nanutacturing and engimeering
curriculu, $25 nulhion to graduage level business schogls to inercase emphasis on
computer science, and a $6 l:'yalmn program to support young fnculty in computer
and natuml scienee But the ¢inphams on sewence nn«g mathematies must bogin earls-
or m secondary schools ’

Today computers ave use
schedule ¢lasses. mantan
roites, and provide grade
ware ig also rapidly adva
m traanamg for their cha
al computers in the ho

However, software

routinely an the adimsteation of secondury sehools to
mventories ot books and supphes, wwchedile school bus
and attendance record keepmg Computer hterney soft
aang spurred in part by the heightened interest of parents
ren as o vesult of the growing preseate of Jow-cost person-
l(\ . )

@ support nstruction an traditional subjects such ag rending,.
nithematics, and spfonce is still in a developmental stage We are well aware of the
desire of educatory’and pavents 1o sce computers used in the elassroom to enhanee
the educationalgrocess as well an to inerease computer literacy. And we share the
concerns of pvfiny that a premature move by school distriets to byy hardware with-
out -adegurtle traming of teachers and planning for its use, ean be a mmtake Bao

- tTse of this concern, we have arranged for several toachers to take sabbaticals and

Q
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work in our Boca Raton facility. Here their job s to review proposed eduentional
soflware and advise us as to its value in the real tenching enviranment. We beliove
strongly that much more research and development_nced to be done before the real
promise of the use of computers to augment traditional teaching methods can be
realized At the same time, there is some goed courseware available IBM. as an ex
ample, announced 4t new edueational software products in the past few months.

e do not beheve lack of money to buy equipment is the major barrier to intelh-
gent use of computers in the secondary schools today. But barriers do exist and
muat be broken (I()wn. First, teachers themselves must be tayght. This was the chal-
lenge we accepted ip initinting IBM's scecondary school grant program. In 1983, we
made grants of LHM personal computorg Ao -8R secondary .-u-’mo s and 12 teacher
training institutions to help develop teacher capability. In 1984, we extended thid
program to 26 additional states, the Distriet of Columbin, and the Connnonwealth of
l)ll(‘r(() Rico .

Sebond. we must know more about how children learn. 1BM has loaned 300 per-
sonal computers equipped with voice output and 600 typewriters to be used in a na-
tional test of the "Writing ta.Read” methodology developed by Dr. Joht Henry
Martin. Sixteen thousand children from over 125 schools in fourteen states are par-
ticipating. and the results will be independently evlaunted g{ the completion of the
two-year study this summer by the Educational Testing Service. In another ap-
proach, IBM has consilting contracts with professional secondary school teachers
and teacher training institutions to help deve op courseware.

Third, all participants in secondary education must be enlisted in offorts to devel-
op computer-based instruction. We, nlong with many other coursewsre supphers,
are entering into arrangements with educational material publishers to speed the
development and distribution of new courseware and to significantly reduce its price
to schools.: r ' »

I list theay IBM programs to demonstrate our first hand knowledge that the inter-
ested parties: teachers, logal and state school administrators. universities, equip-
ment snd software suppliers. and publishers+ are highly motivated to move the
compyer inte the classroonw as rapidly as the development of the technology will
allow “The fact that adequate coursewnre is not aa widely avnilable ns we all would
like is not due to the lack of ‘effort, but because it takes time and persistence to
develop it. Above all, it must pass the test of usefulness to teachers in reahistic, ev-
eryday school environment¥. )

n your hearings you will be considering what should be the proper role of the
federal government in promoting the use o computers in secondary schools. We be--

A
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lieve fhere can ndeed be nousetul tederal role. The best use ol computers.an the
classroom sttll” requires much development support activity 1t 1s our experience,

. however, that the pursuit of ‘n‘i‘ﬁ\%'(*rs by the parties close to the problem individual
Iy and colleetively wall more

ikd&ly develop the multiphceity of approacties needed to
maXe progress” Sinee, i our opinion, funding 1s not the major barror to progress,

-any federal support should be sensitive to the absolute need for annovative initia

tivt, avoidulg, for example, premature federal standaTdization Given our view of
the nature of barriers to the wider use of computers i schools, 1t s very dfficult
for IBM to support mgjor additional federal expendityres at o time when US defi .
cits ave alarnnngly out of control. Many states have surpluses, and NSEF's scwence
apd engineering education budget hasvxperienced rapd growth and 15 not vet fylly
committed ' s -

Perhaps, most important, secondary schoold are tradutionally local respg¥dibiliges.
and we believe the increaging wilhingness of local communtties, in conjunctipn with
industry and umversities, to imptrove secondary schools s acsound hasis for progress
However, 1 do believe the repdyt of the Commission on Pre-College Maghematios,
Science and Technology -Education for ghe National Science Bogrd provides valuable
puidance to the appropriate type and level of {edernl imvolvement .

We fully support these hearings as a forumn for debate and discussion of this 18sue

‘We encournge vou to sivite n-prvsvulnllm'n(n the toeal organizations which are
supporting the expanded use of comput €10 schools to testily
Sincerely, . .
, LEwis M Branscomn
See attached - Viee Presodent
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EFFECTIVENESS OF TECHNOLOGY ,
'IN PRECOLLEGE MATHEMATICS '
AND SCIENCE TEACHING

3 6

JAMES AXKULIK g
ROBERT L. BRNGERT DROWNS

" Center for Research on Learming and Teaching
The Unwversity of Michigan ’

0 N
’ ABSTRA(LY
The fust major apphications of scientihic technology to education were made by
‘ psychologist B | Skinner three decades ago fa the yoars since, the emphasusiin

wstructional technotogy has shatted from programmed instiuc tton to indirduahzed
sy stems of teaching v computer-based instructian (hose thiee approaches show
ditferent degrees o gromuse as ads an precollege mathematios and sarence classtooms
Programmed wintruction and individuahized instrucnion have had only himited saccess
_in rwsing student achievement or improving student attitudes i precollege eduvation
+ Computer based mstrucon, on the ‘other hand, has raned sdent achievemegt
spmiticantly in numerous studies, dramatcally aftected the amount of time necded
for teaching and fcarming, and greatly altered student atutudes towad the computer

»

tducation has undergone seyeral revolugonary transformations duving its long
history. The Carnegre Commuston on Highet Education described three of the
major ones [} The fst ocelirred when societies bepar to ditferentiate adult
¥roles and the task uf cducating the young was shatted | n part_ from parents to
teachess and from the hore to the school This specialization i function greatly
nrcreased both the efficiency and Yhe umtormty of education A secand
revolution occurred with the adoption of the witten word as 4 tool ot education,
The use of wrttag matentals it feaching freed fearners from the burden of rote
memornzation and muluplied the amount ol wmtormaton at thew dispasall A
thid revoluyon camme with the invention of printing and the subsequent wide
avatlability of books The printing press gave learners access to vast starehouses

of weas and information.
@ 1983, Baywood Publishing Co . Inc.,
» A9
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" that Skainner and his colteagues were tosing the tust great struggic ot the
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Lducation s now beng tanstormed by another tevolinon . revolution
based on the Jpplu;u(u-n ol sarentilie technotogy to mstiuction In the words ot
the Carnegre Commission on Theher Uducation {1] s the “towth tevolunon,”
and 'n the longrun 1Y Change edycation as much as the thiee earher e mlullnnx
“dul Among the benetits tha 1: huology promuses to Brong fearnersaare betier .
mote vomfortable, and taster lc.unmg sinee students wall be ahle 1o use
technology to tearn at theu own pace and at then oW convenience
opportupities to work with vastly richer materah and more sophintu l'ul
problems onhinnted indinoadual tugoring, and automatic measurement of Yearner
Progress ) ’

lhc tourth revolution heyan nlndc\ll\ cnough nen(\ thiee dv\.ulu ago 1hc N
event that maarks ity be vinnuy s thy pubhication of B Skinner s 1954 arocte

“The Science o Learning and the Art ol Teachmng ™ [2} Skinner argued that

automated toaching madunes could make teaching more ettecuve, and he
descnibed the p_mgl.nnnu'd machmes that he and s stodents had already 4
descloped The design of the machmes, he noted, was consestent wath estabhshed
laws ot dearne The machimes kept feamens active, remtorced corret [eSpanses
munediatel and trequenthy presented matera! g contiolled sequcence and
gave ey controbover then own learnmg tates In the aghode’s con fuoding
paragr, aph Shinner proclimed the dawn ot 4 new era m tucation

We are on the threshold of an exating and revolationany per ol an
which the sawntific stady of man will be put to work nan’s cesd
mterest bducation must play ats part e must Jecept the tagt that a
sweeping revision of educat:onal practices 1s possible and mevitable |2,
P9 N

Skinner’s programmed machmes and texts at st seenied destmed to .

I eVEer y

transform cducation and mstractional programs soon became avaibable
subject and prade level Withm a few years, however antics bepan tindine
in the programs The tdban the-blank instruchonal trames, thes harge
atonzed lessons into tiny bits: The mstrudgronal sequences were too ;e id W

intlexible The whole approach bored tod many learners The cnticsims became
more and more harsh, and by the nuddle of the 1960, 1t seemad clear to m ny

technological revolution they had started

Hope tor a technological era i teaching did not die however b the fate
1960°s prophets of a technological revolton hitched their hopes 1 & ew tar .
Individualized struction was the technology that 'was to change the <hape of
education. Like programmed mstruction, indwiduahzdd snstruction emphastzed
individual work, self-pacing. apd the achievement of mastery. but it used, lopger
instructional umts often called tearnmyg activity packages or modules  and pave
learners frecdom to chouse among ditierent means of achieving preciely
speathied educational objectiyes. Individually Prescribed Instiuction, Project
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Pl and Indivedngihy Guided Fducation became the best Known of the
mdnadudized svstems at thie precollege level ot imstiaction | 4] Such sustens

-
receved o pecat deal ot attention winde the tedenat vovernment was supportnte

thew deyelopment and \h\wnnn.‘nmn hut with the divany ap ot tedenat fimds b
w0 edwcatognal researchand deselopmient morecent yeans anterest e ol sy stems
has dechned too ) » N r .
‘ Cueed

Mostrecently talk abduea technolopical tevolution m educiton hus
] '

S onthe cotipuier Jo many, the computer seers lh(.pc:lm velydde o dedo .
' Comttucbion Y can require the student to respond actively st can remilonee
corregt 1espdnses u‘mm‘\h.llcl\ it can work gt the \hniv(\l\ e it can
tollow a systematic plan ot wstroc ion And the computer can also do other
things that gnnd_(c.n'hcn Jo Hcan be an 1|_[I_|r||f(‘|\/ palicnt tutor, a scrapelous
oxammer. an engagmg perdormner, and b taeless soheduler ot anstrucion
' i\"éﬂnmh cducator. witing about the development ot st tional i
o technblogy duning the 19505 and 19007 called his paper “Next year,
Jerusatem'™ [} The ttde refened 1o a vendy dedaration of hope nfade by
mallions ot Jews that they would next ceichiate Passover i Terinsalem Durning
venturres when there was hintte actual hope ot realizing this goal the tanhtal
s Comnstamed ther optmusm with this declication Tastrectional technologdst i the
cathoverrs were g sinidar predicament Then hopes tor the connnk ot .
tectneieecdpee were contmually frastrated danng the 19507 and 19000 bt
they were able to Kéep up thew spniss by on CHUTNE O Dent Y CS UG ey
tither than this y s ifappormtments and e thadks
Foday Cisinuc tional technotogints e longer need to be stubborn opLnIsty
fobelieve m'the vomnmg of a technobgacal age meeducation Limes hanve
chaped The invennon ot the mictagomputer has made these watershed vears >
m the historny o F human socrety Mdhons ol peofle now use compiters
teatinely at home and ot Work . aad most wall nse them m ther work oy 2 he
endot the contary Faery wector of soctety will be Hrtesed Athouweh ondhy
Few vears o bur cnwas commondy thouehit of as the atomn. age the
I elthood 1y growing tatatwill be remembered by titure generations as the
somrater e Dducation s not kel o escape the mprt that the compute
e s anon faes
Whatme e twadbhe s oming techinabop gl wemedugare ey e ey
Forinore than twe don gudes now Coadatttongd er dators Bave teen 1 my Lo
s the etieors o g scbiotgbre incdogy Tha artcde diawes togethor renls
Brom thew evaluations Like ather 1eviews of Giddings onomstrag gl
technolopy thas one oo atecte Ty coverape s restticted te the ngon
technologies devdop: 3 dnsieg the Lot thnee decades programmed instiuction,
< nuhvidwadued s of tew e and ceanputer based insttaction Another

focus al thais repost omathiematics an | scoenee teadhimg ar the precollpe level
wreas where ebicationa oeeds bave Been dhown to be espoectithy ear Collepe
D )
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level and nonscrence: findings are mclud occastonally | however, (o provide
hackground tar the major poimnts

£l

PROGRAMMED INSTRUCTION

Typreal of the teviews written 1 the f1/® wave of excitement about
programuned mstruction are those by Silberman [S] and Schramm |[o)

« Silberman reported results trom Bitteen cdmpansons of programmed and
conventional instruction Nine of thg comparisons reported supertor learming 4 )
fram pmgl.‘;num‘(lmnlrm ton_and secreported go difference m the tesults of v -
the two teaching methods Schramnt'sreport was Rased on thuty-six comparnisons
o programinied and conventinal anstruction Fyglteen ot the comparisons !
teported, no stentbwant dittfience achievement of progratmmined and
\'mw(‘nlu(lmll) tatpht classdn, but sevenpeen studies showed a sgnitcant
supertonty tor the students that wotked with the programs, and only one study -
showed a tinal sopenonty tor the/iLisstdom st udents Fight ot the c.‘xpclln]cnu‘rs
reporteda tune .u]\.ml.lgc’hu the students using programs. agd one expernn'cnlcr
mentioned g cost wdsantage ‘ ) i ' ’

. Reviews from the fields of mathemates and scrence education reported results
< that were less tinorable 1o Programmed mstruction Briges and Angell reported

/lluz only two of taurteen studies m scrence and mathematics classes tound’

st raanthy higher examnation scores for students taught with programs |7]

the other studiestound no stgnaticant differences i rcsu}l’s ol the competing
wstractnonal methods Zoll's review reported even less favorable results trom the
feld of mathematies educanon [R] Of the studies he reviewed i which
programimed mstruction was compared to a traditional method, thiee reported
spmbicant learning gams 1 mathematics i favor of programmed instruction
three repirted sigmificant tearming gans m favor of the tradwional course. and
seven found.no statystically sipmifwcant difference.

. Onhv atew hinuted conclusions can be drawn trom these ey reviews. gt

programme 4 anstructhion often has no significant effect on student achicverment
No sigmificant differences due 1o achievement were found m S0 per cent of the
studies reviewed by Schramin [6] . in 40 per cent of the studies 1eview ed hy
Stlbernan |S] 6 pervent of the studies reviewed by Briggs and Angell [7]
and an 54 per cent of the wudies reviewtd by Zoll {5} Second. when
« Programmed mstruction has 3 signtticant effect on leamimge, the cHect iy most
likely to he positive _OF the studies reporting sigmfrcant differences, Schramm
16) found that 94 per cent favored programmed instruction., Silberman [5] and
Bviggs and Angell [7] found that 100 per cent tavored programmung, and Zoll
found thar SO per cent favored programnun
W0 often hes 2 significant effect oy the
v

g And thud. programmed
Aamotnt of time students peed
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g

Meta-Analytic Method

TN
All of these carly reviews used the same coude techique tor integrating the
evaluation results ‘the box score, or fiequency count of studies favorable and
uwwavorable to a method. Although box scores may provide a general overview
of an ama, they have serous limitations. Firs!, reviewers who construct box
scores do not all use the same standards n classifying studies as favorable or
unfavorable. Theu dicholomous classuYeations often turn oui 'o be unretiable

‘Second, box-score reviewers do not say how vrwch better onemiethod 1s than

another; they simply report how often the method comes out oh top Readers .,
need to knowwwhether the victories are, 1n Glass’spvords, "By nose br i a
walkaway "~ {9] Finally, hux-§cbrc reviewers do not use statistical methods to
find the charactersstics that distinguish studies with positive results from those
with negative f‘mdmgs. Trying to distinguish between the two types of studies
without using statistics 1s like trying to grasp the sense of hundreds of test scores
without using statistical methods to orgamze the data.

T&overcome the hmuations of such box-score reviews, Glass tntroduced a set
of objective review procedures which he dubbed “meta-analysis i s
presidential address to the Amenican Educational Research Assocuation (9. 10]
By meta-analysis. €lass sunply meant the analysis ot analy ses, o1 more formaily
the statsstical analy sis ot a large collection of results from individual studies tar
the purpose of lﬁlcgmi‘mg the findmgs. Researchers who carry outa meta-analysis
first locate studids ol an issue by clearly specified procedures. They then
charactenize the obtcomes of all studies on a common scale of effect size The
etfect size for a gaven study describes m standard deviation units the ditrcrence
in performance of the expérimental and control groups. Meta-analysts neat
desciibe study features categonical or qu;m-quanm:'itn'c u“rms Finaliy
meta-analy sty ase muoltvariate teghnques to deseribe !\indmgs and relate
charactenstics ot studies to study outcomes,

Achievement E ffects . y
' - .
Hartley located a total of forty separate reports witten between 1962 and
1974 on the ceffects of programmed mstiuction n clementary and secondary
mathematies class [11] These forty reports desenibed results from a total of

“eghty-mine compuarisons of programmed and conventional teaching of

mathematies. In the typical comparison conventional and programmed classes
differed 1 examinanion performance by only 11 standard deviations The
performance levels btuhe programimed and conventional groups were therefore
virtually indsstmguishable at the Oif ieth percentile for the conventional group
and the fifty-fourth percentile for t'hc programmed group. ’ R

-
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C -L Kubk__Shwalb, and Kubhk's meta-analysss covered torty-cight

lndcl‘)‘gndcnt evallntions of programmed mstruction i secondary wcheols [17].
More than two-thuds of the studies exammed applications ot programmed
mstruction m mathematics and theé phynu{l sciences A few stydiy Bvaluated
programmed teaching in"the socgl sctehees, \and i few tocused on programed
teaching in the humamties. A t&.\l of lortl-uwgn of the forty-eight studies
contatned results {rom achievement examinationd. The average ctfect of
programmed nfstruction in these studies was to ratse achievement testresults by
08 standard deviations, or from the 50th percentile to the S3rd*percentile

Firally . J Kuhk, Cohen, and Ebeling located 1ty seven studies comparmg
elteots of programmed and conventional instrwction asthe college level [ 13]
This meta-analy sis covered amany apphications of pm;,r.unmgd mstruction o
m‘t hematies teachmg and also covered apphications ot progranimed teachng to
the physical sciences, hte scwences, and socul sciences Reletively tew ot the
studies covered programmed teaching n the humanities. A total of 1ty sex ol
the Dty seven studies contamed results trom achievement examyations. In the
typrcal college-level study . progranuned mstraction ased student examination
scores by approxunately 25 standard deviations, or trom the S0th 1o the othh
percentile.

Achievement E tfects and Study Features

Two factors.seemed to atfect study results (Fgure 1), Fust. eftects ol
programmed instruction appeared to be stronger at the college level than at the
Jlower levels of instruction, As we have already indicated, the average cttect of
programmed instruction was to crease student achievement by approntately

-~ one-quarter standard deviation at the college fevel and by one-tenth standard

fa

O
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deviation at the precollepe levell A second factor that itluenced e or cttedt
was the tune when the study was pertormed Hartley reported a cotrelanion ol
39 between study year and size ol study eftect {EHT] ). Kuhk et al reported ae
correlation of 31 [13):and C.-L. Kubk et al. reported a correlation ot 28
{1 ’] In cach of the meta-analyses, tater studies lcpnrltd slpnm.x-"lx Laryer
effects than did earher studies. .

Relationships bdtw een size of effect and other study teatures were sinallen
and less consistent frpm meta-analysis to metaanalysis. Hartley ror example
found some cvndcncgth;n evaluator involvement in the design ot teaching and
testing maternls led to stronger effects {11H]. C.-L. Kulk etal. abwo found some
evidence that average effects were largemin the soctal sciences than in the
physical sciences and. mathematics, dlthough this tinding wis based on a
relatively small number ot studies of programmed nstruction n the mual
scienees [12).
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Figure 1. Effects of programmed instiuction. as reported
-
In ecarly and recent studies

Note: Study 1 s Hartley's meta-analy sis of results from precullepe studies [8] .
Study 2 15 J Kuolik, Cohen, and Eheling’s meta-analy sis or findmgs from prades
6 through 12 {13 Study 315 C =1 Kulik_Schwalb and Kulk's metd-analysis
of college level tindmgs (12
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bthor Effects

Only a few studies located tor these meta-analyses reported results op
nonmtellective outcomes of programmed instruction U -1 Kulik ot al., for
example, found results from attttudinal measures 1 mne of the torty-eight
evaluations of programmed mstruction at the steondary level [12] In four
of these nine studies, the programmed class rated the subject being taught
more positively than did the conventional class; M the other five studies th
conventional class gave the higher ratings. The average effect of programmed
nstruction on attitede measures was - 14, This imiplies that i the typeal ‘
study, students i the programmed class gave slightly lower ratings to the subject
bemng taught than dud students in the conventional class. -

Only tour of the Oifty-seven college level studies located by J. Kulik et al,
reported student ratings results {13] . Ratings of overall course quality were
higher in the pragrammed class m two of the fqur studies, and cortventional
ratings were higher in the remaining two studies. })n a S-pomt scale gomg from
I (lowest rating) to 5 (highest ratmg), the average rating of course qualty
was 3 41 in the typical programmed class, whereas the average r.mng wais 3.49 i
the typrcal u)nvcntlonal class

) Kulik et al. aJso reported that mne mvestigators collected weekly reports
of study hours trom students taught by programmed and conventional ni®thods
[13} Six of the investigators found that programmed matersals resulted in
a time saving, and three reported a time saving with conventional teaching.
On the average.-the conventional approaat’ﬁcqunred six_hours per week ot
student time, and the programmed approath required about five hours. In

-gencral, we can conclude that programmed instruction makes no extra demand

on student time and sometimes results n a significant time saving for students.

,

Conclusions . .

Given the expectations once held for programmed instruction, 1ts record
of cffectiveness seems disappomnting. Skinner and his followers expected
progranuned instruction to bring about a rcvo_lution in education. They expectéd
it to make learning more cfficient and joyful. The most thorough reviews of
findings on programmed instruction showed that this method does not ty pidglly
produce such results. ' 2

The most positive findings on programmed instruction came from
college- Icvcl studies. Here, programmed mslruction produced at least modeiate
posmvc effects on student learning, and programmcd teaching also tended to
reduge time spent in learning. Results from recent studies of programmed
instrugtion were especially imprcs!ivc. This improvement in study results may
be due to improvements in the art or science of programining made over the
years.

.
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The outlook for programmed mstruction i p'n;n»Ilr_m-_m.nhcm.uu'\ and
science teachmg looks tar less promsmg than doesits futuee i postsecondary
education. Learning eltects were espeaiatly weak at the precodlege level ot
teaching and 1 saience and mathematics Another negative ])lmll was the
reaction ot students to classes taught with programed nstraction Programmed
tnstruction does not produce enthusinstic.acceptance ol course content This
Hmits its applicatiog m the elementary and secondary schools I b search,

. < therefore,1storan
science and mathemynies education, we have to look beyong progranuned
texts and programmdd workbooks to sm'h'Lunlcmpm.n\ al shaoty ol

structional technelogy that will cantgbgite 1o preyvallede

s individualized and computer-based instr o tuon

> -

<
INDIVIDUALIZED SYSTEMS ©F INSTRUCTION

psogrammed teaclun

Individuahized systems ot teaclhing usaally requine learmners to demonstrate
mastery of lower level shalls betore they move on to higher order skalls
Mathciatics s theretore consudered by many to be an ideal subject tor
indwiduallzation ance s a erarchucally ordered field i wlich concepts
geneally build on the toundation provided by prior concepts The carly
reviews of the etfectiveness of mdividualization m precollege mathematics
“teachung, however, did not give a posttive prture of the etfects of
individusheation

Schoen concluded that elementary school results were overw helnngly
against indmidualized nstruction as measured by mathematies achievenient
[14]. At the secondary level. only ane aut of twelve stitdies tevigwed by Schosn
reported improved mathematics achicvement in tdividuthzed classes, wiereas
three researchers reported greater acluevement in traditional clagses Schoen
also reported that no study at the secondary level showed mprovement m
the aficctive areas attabutable to indwidualization Schoen’s condusions were
slmost enturely negatine

Over fifty studies i all grade levels fimed at ‘,\hd_\_\/ v the eftectivencess
of this approach demonstrate no consistent objective evideca that :'hcu-
will be student improvement of any sort. The most consny ent result 1 less
mathematics achievement with an indwidualizing approach (14 p. e

Hursch’s findings tor mathematics wnstruction n grades 7 through 12 wete
umilar [15). Of the thirty-three studies that he reviewed m which indvidualized
instruction was compared to group-based teaching, fivg reported sighifrcant
'lelming Bas in mathematics in favor of indviduahzed ins{ruction. four
seported significant gains in fgvor of group-based instruction: and twenty-tour

. foynd no $tatistically significant differehices. Nineteen of the studies reviewed
by Hissch included results from scales measuring attitude towards mathematics,
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Only thuee of the ninetecn studies leUlil‘d significant dutlerences between
the treatments*In cach case, mdn'ldualucqk mstructton was tound to be supenor -
to conventional ingfruction P by
Given the lack of positive findings at the precollege level, the colicge level
findings on indmadualized instryction seem almost starthing Fhe indiidualized
method studied most frequendy at the college fevel 1s Keller's Personahzed .
System of lnstruction, or PSU[3] . A number ol reviewers have reportedd lhut}ﬁéﬁ' ~ &
- evaluation results for thas method are lughly positive {16 197 A typrcal .

boy-score review tound . tor example, that PSUunmproved student exanunation
performance 9S8 per cent of all studhes, and ot improved exanimation
performance sigmificantly m more than 80 per cent of all stadies [15])
Boxscore and marrative rewew en also pomted out that student tatimgs are laghly
favorable m PSI classes. but some reviewers Giuttoned that course withdrawal

rates may be hagher in PSLclasses '

Achievement E ffects

Hartley's meta-analy sis on iminos ative .lppmm.‘h'C\ m nthematios mistruction
in the clementary gand sccondary school included fitty -one studes on
mdividuahized systems [ These fitty-one papers reparted tesults from g
total ot 129 separate compansons Hartley tound that the average cttedt
reported i these studies was sgpall In the 6y prcal case  use of an indnaduwahized
system ol teachingyatsed exanmination pertormancesby 1o standard deviatwons.
Thus effect \%&_nnly shghtly argor than the average cftect of programmed
mstruction th the studics examined by Hartley.

Bangert, Kuhk | and Kulk located fifty-one separate studies on the effects
of individuahized systems of instruction at the secondary school lesel |20
A total of forty nme studies reported results fron achievement tests and all but

seven of these studies were i’ the arcas of mathematics and science. Phe average
effect of indmvduahzation in the torty-mne studies was to nase rchievement
test pcry;!rmfmcc_by, 10 standard deviations, or from the SOth pereentile to the
S4th percentil¥.

J. Kulik, Kulik, and Cohen’s metaanalysis of research on PSHin college
classes presented a strikingly different picture of the effectiveness o
mdividualized teachmy [21]. The data for this meta-analyss came from .
seventy-five courses, taught both conventionally and by PSL desanibed
seventy-two different papers. A total of sixty-two of the sgventy-five studies
reported final exammation averages in PSI and conventional classes In the
typical study, the average examination score in the PST class was .5 standard
deviations higher than was the average score in the ¢onventional class. This »
meauns that in the typical college-devel study PSI raisedthe final examination
score of a typical student from the 50th to th: 70th percentile.
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\ : Miwemﬁ"/kmw\c“ and Study Features
: &
The rcﬁ\ ol the liucc‘ meba-analy ses \u_;;)'\‘\i that llldl\‘t\lll.llll(‘\l mstbiuctron
’ has duferent cltects at ditterent lll\(l’ll\'(lnll.ll'l(‘\/(‘lx Lhe average ettect of
Indvidualized syStems was to ratse eXammnation scores by aboat one-cighth
standard deviation at the precaplege- level and by about one hall standard
A devaation at (fe college fevel The elementany and secondary etiedts are small.
the college cticct seems large cnough to be importgnt _
Meta-analvsts working 1 4 number ot \lmcu‘#\! areas have reported a —~
signifioant relationshup between study source and ettect stzes Stddies located
Io dissertations often contain weaker hindings. studses located n journal
articlej oftep contam stronger tindings. St has reportdd on the consistency a
ofths result i numeroas meta-amaly ses carnied vut at the University of
Colorado [22] 1 Kubk has discussed the '\mms:cnc_\ ol this I'mdimg
UniversityaboMichizan metaanabses 23] In the tpreal metianalysis,
socording to Kulih the average etlect teported i ouwmnal articles s 1o standarnd
devintions hagher than the averageettect reported m dissertations '
s The atference mdisertation and yournal results 1 particulandy stething
. In stanhes of mdvidualized istruction (Feare ) n Hartley's meta-analysis
onindividualized instiuction m precollege mathematics education the dverage
of six etfecty deseribed 1otrnal artacles was SS9 the aetage of eiehtyfive
dissertation ctfects way 12 (1] In Bangert et al s metaanalyss o
ndwidualized secondary-school teaching. the average of ten eltects descartbed
tn journal articles was 29 the m erage o thuty-six dissertation etfects was
06 [20). In J Kubik 1 al's metaandlyss on PSEm college teaching,
the average of fortv-ux elfects deseribed i journal apticles was 57 the
average of three dnsertation etfects was 15 |21 | The pattern of college and
Precollege Nindings s thuy more sionlar than it may at Hrst appear to be. The
difference between ournal and dissertation tindines are roughly the same at
Ceach unstructional level The overall met-analh e results ditfer, howeven,
because precollepe findings were recovered manhy rom drser titions, whereas
- . COMC findings came alimost,entiredy 1rom journaly
N Othe Pindings on studv teatires are Loy strong and less consnsient Trom
’ metaanaly s to meta-analyss Hartley tound that studies usIngE few,
'Cvaluulm-dcslgncd teachig and testing matenials show ed stronger results than
‘ <ud studies usig held-tested commerctal materals (1] Fyaluator involvement
) : W nstruction thus seemed to strengthen evluation results . Kuhh et a
T, reported that PSIctrects were stronger when ditterent teachers were in charge of
PS1 and control classes dnd weaker when the same teacher taught both
xperimerital and control sections of a course [21] . Kulik and his colleagues also
found this relationsiip in othes meta-andlyses of college-level findings. A sumilar
effoct has not been established 1 et analy sy of precollege tandings
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Figure 2. Effects of individualized instruction on achievement examinations,
as reported in studies located in journals and dissertations.

Note: Study 1 is Hartley's meta-analysis of results from elementary and
secondary schools [8); Study 2 is Bangert, Kulik, and Kulik's meta-analysis of
findings from grades 6 through 12 {20]: Study'3 is J. Kulik, Kulik, and Cohen's
meta-analysis of college-level findings [21] .
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Bangert et al’s metaanalysis also examined nonintellective outcomes ol
indrdualization n“secondary  school classes {20} In general, these
noniftellective effects were small Fourteen studies, for example, contineg
results on student agrtudes toward “the subject matter bemg taught. The
average ctfect af individuahzation in the fourteen studies was to tase attitude
ratings by only .14 standard deviatwons. . .

As onc might expect. reswlts>from individushized collepe teaching were
strikmgly different from these secondarysschoolvesults J Kubk et al reported
that differences in student ratings of PSIand-control clagses were pronounced-«
[21]. Students rated 'PSI classes as more cn]oyzﬂwlc more demanding. dnd -
higher in overall quality and contribution to stndent lebrnmg Kulik and his
associates alsb reported that PSEand conventional elasses apparengly nidke |
equal demands on student tme. The difference n time spent in PSE and
converftional sections of a course seldom amounted to as much as an howr os
two for a complete semester. ‘ '

Conclusions

Individualized systems of instyuction have apparently made only limted

-contributions to precollege math and science teaching in the past Such

teaching systems have raised examtnation scoresand improved student attitudes
by only a small amount The prospects for major ¢ontnibutions {rom, ths
teaching techmology in the future seem remote

It is possible, however, that individual systems have not been expertly
evaluated. The vast majority of evaluations at the precollege level have beewn
carned out as dissertation rescarch Graduate students who produce such
research are usually relatively inexpenenced evaluators. working with hnnted
resources under severe time constramts Journal results produced by more
experienced evaluators with access to greater resources may beRore relable
than are dissertation results. If we were 1o give more weight to - urnal results
than to dissertation findings wn drawing conclusions, we we 1ud have to
conclude that indwviduahzation shows some promuse for tuproving mstuction
at the precollege level : 1

It 15 possible to argue, on the other hand, that dissertation and journal
evaluations do not differ greatly in quality. Any differences i thew IL‘QUI(\
would then come frog the different degrees of selection that are exercised in
releasing the findings. Journal articles are reviewed at various levels tor
statistical - samificance: disSertation wrtters are ibre free to nclude
nonsigniticant results an therr reports Under thiy by pothesis, evahiations of
indwiduahzed nstinction at the precolfege fevel have not appeared i journals as
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.ﬁ“'_e:qucmﬁy as in dissertations because this fopn of mstructfyrhagnot produgel. 4, 5
the kind of significant results that journals pubhsh. LY ) ‘\ .
LY

% PSI's wmiquely strong record of etfactiveness also comes from an

evaluation literature thay }51',5 a m‘ﬂquc'chﬁrac enistic. This hterature g5 almost o
ehtirely facking in dissertatdart evaluations. It dissertation writers had produced

nfore dvaluations of PST woulddicu fhindungs be as popr as those at the

precollege level? There 1€ po way o be certain, but ch"pon‘M'S clear. Therd

would have tp be ug#,}agéL ody of consistent]y n’o}guti\'fd“t‘}ﬂd?hgs lu outwaigh .

the impressive racord: that PS has establisherd injournatpubljcations. To date,

there 1s nb_ ’c‘vulcxgcq-*(lml{ a ihrgc body of p-\ﬂphblishcd ncg;ﬁive results exasts.

It 15 probably safe to contlude therefore that individualization pmguccs small
impgovements 1u; precollege instruction and greater gains at (e college level.
Individualized systems of mitipction may be most effective lor mature learners
working‘a the unconstrained environment ofafoliegc varapus,

; v COMPUTER-BASED INSTRUCTION

The carhiesf.reviews of CBI effectiveness concluded that the computer G
be used to enlance student achievement, especially in elementary schovls.
Vinsonhaler and Bass’s weview, for example, rciwne..l on results from ten
independent studies -three covering mstruction n langudage arts and seven
covering mathematics teaciing [24]. The studies averaged 7.1 monthy in
duration and provided a tota! of twenty-nine spearate compansons of UBI
and conventional teaching in mathematies. Results of most of the
comparisons were satistically significant and favored CBI; only two of the .
twenty-nine dyferences favored conventional instruction. In the typical study,
children who received CBI drill and practice plus conventional instruction
showed performance gams ot 4.5 months over chitdrgn who recewved only
conventional teaching. . .

Edwards, Norton. Faylor, Weiss, and Dusseldorp reviewed studies at various
educational levels and in various subjects, and they also reached positive
conclusions about the etfectiveness of CBI [25]). Findings were especully
. clear when CBI was used to supplement conventionalsteachmg. Ot the nine
relevant studies reviewed, all showed that normal instruction supplemented
by CBI was more etfective than was normal instsection alone. Findings were
less clear when CBI was substituted, in whole or 1 part, for tradhtighal |
instruction: nine studses showed that the CBI students achieved more’than
non-CBl students, whereas eight studies found little or no difference and three
studies showed mixed results. Finally, all studies of instructional time showed
that it took less tune for students to learn through CBI than through other
[ * methods.
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Achievement E ffects
-
Hartley -who was the tust toapph mietr analvas to findinges on CBL togused
en nathematios educatioar i clementny and secotdary schools [T She
reported that the averagd ettector CBE b thuty five separite studies was (o

raise student avement by 4 standard deviations or trom the SUth

peiventale G percentde Hatley akso repogted that the ettects produced
by compputer-based teaching weie not qante so Laree as those pnulmnl by
PIORTams ot peet dnd crossape !ulurmL but they were tar Lager than ety
produced by pragramimed métnucnion of the wse of ndw il e, - g packets

Burns and Bozeman [2o] ., ke Hartley. usedpmicta-anily sis to mtee e
hindings an computer-assisted mathenatios instiuction m cJementary and
secandary schoals. Inall. these reviewers !m‘;llcd\lnn\ studies i whiel CBI
drdland practuice or tutortals supplemented traditional classtoam st e
They mound overalt eftect sizesat 43 tor coripater based tatoral mstruction
and Sdtor dalland practice -

The meta analvsis by 3 Kubh Baneert and Willidns exanmimed (i ong
stadies ob CBEm grades 6 through 12 [27)1 A totsl ol 1oy enht of the
tty-ane stadies that they located reported achievement test resnlts More than
Srper cent ot these studies exanuned CBL etrects on nathematics lk.l\I)HIL

voartlv 2N per cent ot the studies examined CBE Ctiects in other soenoe dreas
Fhe studies Covered wvanety of uses ot the compater ot amd practne.
tetorhs, management of untiwction stmutlation exelenes  and Practice
PEORMIIING s mcans ofmaeasing copmtive shalls Flie inveraee eftect of
CBUm the tortveereht studies was to tawe gehievement score . by 3 stundard
deviations or o the SOth to the 630 percentile '

J Kulih, Kulik . and Colien's metanahaly exa e D e ataons of CBE
< lege clisses [ISA OGO D dour OF e ety e st s Tovated oy
s metaanabiog Jooke bat achievemsnt test results Neasl twe thirds of
1ivose \'lmhcx e frone courses m nnllu'um:c'\ sorcnce amd ensineennyg,
My of the remamige stadies e hum P\\Lll‘)ll‘t\ Jind the soclscrences
The etfect 57 CBE Bopteal chiss was 13 tanse student s hievemient by
Jpprovinutely S \l.uml‘ml deviutiens or trooy the SIh Yo the 0Oh pereeitile

- Achievement Effects and Study Features / ~

Meta-analvses teview g CBY xludz vutcomes have been unable to hind
"nsmun oy slrnn,\ul‘llmnx between study teatures and resplits, Meta-analy sis
hasbheen helptal, however, in tasing questions ahout CBE ettectiveness and
- deninmg areas where more research s needed ' 4

On the hasy ul indings on mathe matic s tedching, b Kuhk has wM,ulcd that
CBEresults man be o tunction of ot tonal level I oComputer-based

»
.
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teaching appears to raise cxamination scores tn mathemutics by approximately
4 standard deyiations at the elomentary level, by 3 standard deviations at
the secondary level, and by only .1 standard deviation at the college level.
Kulik suggcs(cd that at the lower levels of instruction, learners might benefit -
more from the simulation and gutdance provided by a highly reactive teaching
medium, It 15 not yet clear, however, that this relationshup between CBI
results m instructional level holds true in all content arcas. Unul more
evidence 1s available. Kulik's suggestion should be treated as tentative.

Short-term studies of CBY have sometimes reported stronger cffects than
have long-term studies. This suggests that the novelty of using a computer
may play some role in its effects on students. Results on this factor, however,
have not been cspecially strong or consistent from meta-analysis to-
meta-analysis. The difference in results from long and short studies reached
borderline sgmificance in J. Kyhk ct al’s meta-analysis of secondary Eclxoql

\sulls [27]. the supgriorty of short-term over long-term results was less
pronounced and did not reach statistical significance in meta-analyses by Hartley
[11] and J. Kulik et al [28].

Meta-analysts have also suggested ogher relatidnships between CBI results
and study featurcs. but these relationships have not been tugly established.
Hartley found that CBl was relatively ineffective in lhc_fc“‘/‘%(mcs where
it was used as a complete replacement for conventional teaching [11] . Other
meta-analysts have not calculated effects separately for studies in which CBI
substituted completely for konvcnuonnplc.uhmg, and so Hartley's finding
stull necd\ to be contirmed. J. Kulik.et al.'s metdgn, alysis on secondary school
apphcations of CBl found somewhat greater effettiveness i more recent
implementations of CBI, reflecting perhaps an increase in the quality of CBI

= software [27]. Student achievement intreased by .27 standard deviations
in CBI studies carried out before 1970, but Increased 46 standard dcvn.‘lmns
in studies carried out between I‘)7() and 1980. Other meta-analysts have not
rcp&rlcd a time trend in study outcomes, but they also have not included
so many recent reports in their analyses. forrn

Other study fcatures seem untelated to CBI results. CBI results fronf both
journal articles and dissertations are basically similar: studies from both sogrees
show moderate aclucvc\ncnl gains for students using computers i classrooms.
Evaluator involvement in the computer-based teaching programs ialso appcars
to have Iittle effect on achicvement gains, when cvaluator mvolvegnent 1s
indexed by the affiliation of the researcher, the use of locally designed tests,
or the use of materials untested‘in the field, Hartley provided &vidence that
such features make a difference in studies of programmed instruction and
individualized instruction [!1]; she was unable to find any evidence that
such factors played an important role in achievement outcomes of CBI
studies.

v
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JOKubh eo ab sy mete anah .\l\'f)l secondany schaol findings exanimed
atntuchnal ettects or CHE(27) 1)
CBl oo attitudes toward mstruction were senall but the eltects on attitudes

10SC v estgatars tound that the etfecty of

towards compgiters were moderate to large In ten studies ety attutudes
towardy subject matter , tor example, the average size of effect was 1) standard
deviations, and in another lmuw;]mllcs examining ratngs ot the quahty ol
tstruction, the average size ol ettect was 19 standard devations In tour
studies imvestigating athudes towards computers, however, (he Nerage size
of effect was ol standard deviations Students who recened part of thed
IMstruction on computer ternunals, theretore. developéd very tavorable
attitudes towards the computer

J Kulik et al also located two studies on the dmount of tune students took
todearn [27] In one of the studies, students spent 3N minutes on instruction
and study when tiught with computers and 220 minutes when taught in g
convenfronal manner The 39 per cent savimgs m time was cquivalent to g spze
ob etffetor 78 vandad deviations In the other studs Sstudents spent 90
mnin
mpAutes when taught conventionally The 88 per cent SOVINES 10 tane 1
obviously great and ol practical gmportance tor teaching

3 Kubk etal also located ollege-level studies that exammed € B errecis v
onattitudes and m\.‘huct\ THame [28] Resubts i these areas weie . onsstent
wath J. Kuhk et al s results at the secondary fevel [27]). The averaee ctrect
ot CBI at the sollege-dovel was to inprove attitudes eoward e bron b
24 standard deviations and to improve attitudes towards subject mattes by
A8 standard deviations. J.J\'uhk et al abo reported that mocacts of er:ht
studies. the computer produced a4 substantul MIVIDES i oastrectional e

Eoonamtruction and stady when tsught waith computens angd 748

[13]. On the average the conventional approach requued 35 howurs of
imstructional timeper week, and the computer-hased approach required about

2.25 hours There appears to be hutle doubt. therefore. thai stadents can be
trught with computers in less time than waith conven tional methods of college
teaching. n

Conclusions

Evaluative studies showed that CBI s real Potentual as a tool i unpreing
precollege mathematics and “science teaching The tist critetion on which
CBl excelled was student achievement. The average effect of CH on precollege
Mathematics and science mstruction was to rase student aclievement by
APproximately .4 standard devittions, or tyons the SOt percentite 1o the 66th
Percentile. Thig @mpates favorahly o the etredts produced by odiver
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technologies. Both programmed mnstruction*and ill((l\'ldll;lh[(‘\l instruction
tatsed student achievement 1 precollepe nn(hcmnuu and sctence by only
2\ standard deviations. '

CBI also showed good results when measured by the cnterion of structional
tune.’ Several studies showed that students can fearn more quickly wath
computer assistance than with conventtonal l(.nh;ng methods Although the
claim of quicker learntng has been ‘made for progranmined mstruction, frindhngs
for CBI are far more dramatic than are findings for progranumed wstruction
This ime-saving eftect ot CBLis potenually asampottant as are its eftects on
student achievement :

A third important etfect of CBL was to toster positive athitudes toward
the computer. Students who learned with computer assistance telt tore
positively about computess than did students who receved ail their nstruction
by conventional means. Use of the computer m istruction may theretore
help prepare students for the computer society m which they will hve and work
With more than halt ot all workers projected to be using computers m thetr yobs
by the end of this century , CBE ettects on attitudes toward computers are of
great potentuah importanee.

Onc of fhe remarkable llnngs about CBU studhies at the precobiege levelb s
how robust the Nindings are CBI findings were sinular tor ditferent groups of
studtes carrred out under diferent conditions The wortsome conipheations
found m stucies of progranumed and indw:dualized instruction were absent from

.the CBI hterature Jumn;gl and dissertation studtes of CBEreported sumlar

results. Evatluator mvolvement n the development of teachmyg materal did

not seem to be necessary for positive results, CBUeftects were aceeptably strong

i both early und recent studies. .

Y One of the few things that may weaken seriously the etfectiveness ot CB!

is its use as a complete replcement for conventional teaching. (Bl not often
used in this way. but Hartley managed to tocate a few studies i which €81
totally replaced conventional teackdhy (11] She reported that the results

of these studies were unmmpressive . Totab teliance on the computer as teacher
therefore seems to be one thing that school systems should avord The
effectiveness ot CBL appears to be enhanced. on the other hand, by the use .
of up-to-date programs and gomputers. J. Kulik et al’s meta-analysis covered o
number of studes catned ah\ the penrod trom 1976 to 1980, when programs
and computers had wereased i soplustication, and results trom these studies
seemed to be espectally positive {27]. .

CBI results also appeared to be somewhat stronger at thg lower level of
instruction than at the higher levels. That is perhaps because programs developed
so Far explott capacities of the maclhime most adapted to lower fevel learning )
its patience n drilhngand tutoning students and its capaaity o respund
immediately and appropriately to student answers. A major evaluation ot CBl
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~
whose results were pubhished top recently tor inclusion the meta-analyti
studies shows what can be accomphlished by an tfnitely patient computer
1 an elementary school classtoom [29]). Ihe study was a touryear project
conducted by the Educational Festing Service (E TS L tous clcmcnlary‘ schoals
in the Los Angeles Schaol Distriet In cach of the s‘clmnls halt of the (st
through sixth graders w ere BIVEn aceess to 10 to 20 punutes of computer-gassisted
) drdl and practice i mathematies. reading . and Linguage arts cach day | the
other halt of the students did not rece e this C(Hl‘IpU(C[ assistance. Al the end
of the fust year, the CBI mathematios students were at the 64960 pereentle
compared to the SOth percentile for the non-( Bl students At the end of the
second year the CBI stadents were m the 7|sl'pcrc¢nplc. at the end of the
" thud year they were in the 76th percentle # -
Although these hindangs are impresave., they are findings of the past. not
neeessartly of the future. This s an important pomnt to keep ™ nund i the
[;I|)l9|) changmg frekt ot CBI Evalugtions seldom reflect the newest
applicabions ot the compuger 1'115‘.ulnng. Metaanaly ses Lag especually 1 behind
the leading edge in development Thes provide at best . summary of the major
themes in reported evalugtion tindings. Wath developments n computer
technology occmimg v satth, no enecan predict with conhidence what the
next year, much less the newt decade. will bng i computer based teachmng

SUMMARY

This evaluatine review of the etlecrs ot istructional technolopy on learner
made several ingyor pomts .

‘

I Fducation iy now undergomg . revolutionary transtormation based on
the apphaation of screntify - technology to mnstracnion Tins “lourth
revolution™ promises te o hanges ta education gy nnportant as those
produced by three cather educational revolutions )

2 The use ol cducational techunlopy has progressed through th- e stages
programmed mstruction. mdmaduahzed Instruction, and compurter-hased

» nstruction. These mstructiong] technologies show dffereps degrees ol
. Promise as ards i precollege mathemanes and scrence dassrooms

Y Programmed st o' rarsed student achievement test results by anly
3 a sl amount (1 standa d deviation), did not have posthive attitudinal
effects on students and did not produce dramatic eftects on student
- time to learn Recent studies of programmed instruction and studies of s
use mn college teaching, howevey | presented a somewhat more positive
preture ol ity 1eslts,
4. Indmiduahzed systems of mstruction also raised student achicvement
precolleye mathematics and scrence clsstoony by about ) standard

-
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deviations and had very small effocts on student atutudes Like

programmed instruction, individualized instruction sgems to bhe more

effective at the college level, but the picture of'etfectiveness 1s clouded by

the difference n results from fournal articles and dissertations and by

the different sources for college and precollege studies of indmiduahized

imstruction. .

5. CBI shows far more promise than the other technologies as an awd n .

) tmproving precolege mathematics and science teaching. 1t raised student ,‘.

achievement by approximately .4 standard deviations i the typical

study . dramatically affected the amount of tume needed tor teaching and

learning, and significantly altercd student attitudes towards computers.

Recent studies have reported somewhat stronger ctfects than have alder

studies. The few available evaluations in which CBI was used as a complete

roplacement for conventional teaching rather than as a supplement,

however, showed small effects.
. . 1 4]
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Mathematies Achievement  Is Lhere a Relavonship?  f dicatipnal
Technology, 21 10, pPp.32-39 1981 . b

, BEST ropy nvAlD\ELE 130

ERIC

Aruitoxt provided by Eic:



126

168 / J A KULIK AND R, L. BANGERT-DROWNS .

27. 3. A Kulik, R, L, Bangert, and G. W, Williams, Eftects of Computer-Based
Teaching on Secondary School Students, Journal of Fducationyl Psychology,
751, pp. 19-26, 1983. 4 . o=

28. J. A. Kulik, C-L. C. Kulik, and P. A, Cohen, Effcctivencss of
Computer-Based College Teaching' A Meta-Antalysis of Findings, Review of
Educational Research, 50:4, pp. 525-544,1980.

29. M. Ragosta, Computer-Assisted Instruction and Compensiftory Education
A Longitudinal Analysis, Machine-Mediated Learming, I¢l, pp. 97-127,
1983,
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AVIRAGE PERCENTILL ACHH:VININI'.LINI-LL‘S REACHED
BY STUDENT TEST GROUPS BEGINNING AT THE S0 PERCENT LY.
USING DIFFERENT INSTRUCTIONAL TECHNOLOGLES

, 1ype of Tnstruction i‘l'("‘(f(_)—l_yl‘(‘—t;;““ T_YX)T’IEEAI
- “““*M:F = N e
S50th

, Traditional | 50th

e e |

I

| Prog rapmed | |
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I |

[ - [

| Individualized | I I

l Instruction , S54tht 70t hd |

| | |

I~ I Elementary: T
s | | 66th2 | |

[ Computer-Arded | | o
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] [)

& 40 suudies reviewed in S5.S. lartley, Meta-Analysis of the
B T Effects of Individually Paced Instruction in
Mathematics (Doctoral dissertation, University of
Colorado, 1977):

b.  S$7 studies reviewed inl J.A. Kulik et al., Effectiveness of
Programmed Instruction i Migher Education: A
Mcta-Analysis of Findings, Educational Evaluation and

Policy Analysis, 2:6, pp. ST-64, 1980,

€. 351 studies reviewed in R.L. Bangert et. al., Individualized ,/
Svstems of Instruction in Soconaaxy Schools, Review
of Educational Research, §3:2, pp. 143-158, 1987

d. 02 studies reviewed in J.A. Kulik et. al., A Meta-Analysis of

= Outcome Studies of Keller's Persenalized System of
Instruction, "American Psychologist, 34:4, pp.

307-318, 19797

¢.” 51 studies reviewed in J.A. Kulik et. al., Lffects of
Computer-Based Teaching on Secondary School Students,
Journal of Educational Psychology, 75:1, pp. 19-20,
1983, T - -
g
£. 54 studies reviewed in J.A. ‘Kulik et. al., Effectiveness of

\ Computer-Based College Teaching: A Meta-Analysis of
Findings, Review of Educational Research, 50:4, Pp.
525-544, 1980, . )
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Conourss oF TiE UNITED STATES,
HoUusE oF REPRESENTATIVES,
Washington, DC. April 27, 1984

DrAr CotLgacus: Last yeur the National Commission on Excellence in Education-
idontified five new “basic” graduation skills for high school students.
Four of those basics — English, math, scygnce and social studies  hnrdly qualify as

“now.” But the fifth skill, computer science, may have taken some of us {)_v SUrprisc.

Despite its new status as basic, computer s are hard to come by {n some
% school districts. Large, rich. urban or suburban schools, gencrally offer far more
" training in computers than small, pbor or rural schools And just ns “Dick and

Jane"” texts were found to have gender and race biases i past years. cducators now
worry that computer software and nccess to computers may be tilted against fe
males and minorities.

' The International Council for Computers in Education (ICCE) is one group con-
cerned about unequal access to computers. Iu a special theme issuc of ‘their regular
magazine, this non-profit professional  organization has prepared “"Computer
Equity.” a copy of which s enclosed. In this magazine, twenty-one educators and

ublic lenders discuss computer inequities and ways to combat these disturbing
Einks in aur school's computer syghems. I hope you or your staff can toke advantage
of the information in this useful publication. '

If you would like additional information about this booklet or other publications
of tho 1C'CE. please contact Anne Urban in my office at 225-0010.

Sincerely,

N -

Jint Weaver, Member of Congress

Booklet retained it subcommittee files

(GENERAL SERVICES ADMINISTRATION.
Washengton, DC. June 20, 1454

‘ Hon. Care D. PErRKINS,
Charrman. Committee on Education and Labor,
House of Representatives, Washington, DC.

Dearn Mi. CuamMan: The General Services Administration (GSA) wishes to
submit its views on ILR. 4628, a bill “To establish a National Educational Software
Corporation to promote the development and distribution of high-quality. interac-
tive, and educationally uscful computer software, and for othier purposes.”

GSA opposes H.R. 4628. The computer software industry consists of literally hun-
dreds of vendors marketing thousands of products. It is not an industry for which
venture capital is scarce. &lv believe that market forces should be sufficient to -
crease the quality and availability of education software without the intervention of
a Government corporation. . .

The Office of Management and Budget has advised that. from the standpoint of
the Administration’s program. there is no objection to the submission of this report
to your committee.

Sincerely.

Rav KuNEg, Acting Admirstrator.

OreninG STATEMENT OF Hon. CArL D). PERKING. A REPRESENTATIVE 1IN CONGRESS
FromM THE STATE OF KENTUCKY AND CHAIRMAN, EpucaTioN AND LAsor

This morning the Subcommittee on Elementary, Secondary, und Vocationul Edu-
cation is conducting a hearing on the issue of computer education and computer lit-
eracy for our nation’s elementar and secondary school children and teachers.

Threc bills are currently pen({);ng before the Subcommittee dealing with different
aspects of this general topic, HR. 3760, introduced by our colleague Tim Wirth.
would authorize $300 million for each of the fiscal years 1984 through 1993 for
grants to local educational agencies to purchase computer equipment.

H.R. 1134, upon which the Subcommittee conducted a hearing on April 21, 1983,
was sponsored by Congressman Downey. This bill would provide funds to establish
and operate model centers for personal computers in education. These centers would
develop and évaluate software, train teachers, and offer other types of technical as:
sistance to educational agencies. The bill authorizes $4 million. which can tw spread

over three fiscal yeurs.
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Congressman Gore's bill, HR 4628, would establish n Government cor wration to
g . . . o~ . . . Ay
prontote the development and distribution of high (luuhtLy educational soltware. For
this purpose, $15 wmillion is nuthorizod for each-of the fiscal years VRS 1986, and
IRT.

We have n distinguished punel of witnesses toduy, including Senator Lautenberg,
the House sponsors of these three bills, und several knowledgeable public witnesses

¥ “ PREPARED STATEMENT oF Ronert Por, StuvenT, East CoNSOLIDATED KUEMENTARY
plel Scnoon, St Pave, MN ‘
.

Thank you, Mr. Chairman My name is Robert Pope. 1 am i the sixth grade, and

! go to East Consolidated Elementary School 1 have 10 people in my family, two

) brothers, five sisters, and my paremts. As you know, computers are becoming part of

many peoples everyday lives. Computers are all around us They are used in facto-
ries, homoes, business offices, schools, and in many other pluces,

I think having computers in the school is very important beeause it teaches us
how to use computers, which 15 very important since many jobs will probably be
(-omputor-relm('(r

The computor also helps us alot beeuuse we éan do many things more easily. The

w kids at Eust Consolidated work on word processing, which allows us to write, odit,
and change our stories without having to rewrite after each correction. Word proc-
essing -has helped me to become a better writer, and it makes me onjoy writing
more. For example,  wrote this testimony by myself on an Apple e with a small
amountt of editing help from my teacher. Writing with a computer is easy, because
it allows me to revise better. As a result, 1 write wlot more thun | would without the
computer. Word processing algo helps our reading skills because we read cach
others stories and point out possible changes.

We can illustrates our stories using any of the following: Logo, EZ LOGO, or the
Kouala Pad Micro-lllustrator. Logo, which is a progrumming language, allows stu-
dents to draw pictures on the computer by giving it instruetion like FORWARD 10
tdraws 10 pixels in « line). EZ LOGO is asimplified version of Logo, in which a stu-
dent just presses F to go forward, or R to go right. The Koala pad is like a small
drawing board and you use a special “pon” to draw on it. It hus special modes to
draw certain things, and different brush sets to use in drawing designs. These func-
tions and muny others make it easier to use than Logo, and it enables you to make
more intricate designs, uflhough Logo makes a child think more,

If our school didn’t have uny computers, it would be very unfortunate. We
wouldn’t . have the word processing capabilitios we now have, and we wouldn’t be ug
well prepared to get jobs in the future.

)
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